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GOVERNMENT ASSISTANCE FOR OUR 
FOREIGN TRADE. 


Ir will be remembered that the late Prime Minister 
appointed a Sub-Committee of the Cabinet to consider the 
question of reconstruction after the war. The changes in 
the Cabinet, we suppose, necessarily involve a change of 
personnel in that Sub-Committee, and though the member- 
ship of the House of Commons has not materially altered, it 
is safe to assume that the conclusions arrived at by those 
who advise Parliament concerning reconstruction policy, 
wili not now be the same as they would have been if the 
Lloyd-Geotge spirit had been suppressed. It is universally 
understood that the present Cabinet has been formed for 
the purpose of bringing the war to a victorious end with the 
utmost expedition, but while its members are bound to be 
very busily occupied with their individual tasks, they will 
not be able to leave Reconstruction measures out- of 
account ; indeed, the announcement of a great Empire 
Conference to be held in February is a proof of their 
desire to deal promptly with such subjects. There are 
more business and industrial men in the Government 
than we have ever had before, and they will not be in the 
mood for wasting time in academic discussions. Further- 
more, they have in a number of cases already expressed 
views on trade policy which will cling to them, and, to put 
it mildly, those views are not less advanced than were those 
of either Mr. Asquith or Mr. Runciman. The Sub-Com- 
mittees that have been, and in some cases still are, sitting, 
will send up their considered reports as to what measures 
should, or should not, be taken in order to safeguard our 
industries after the war, and the conclusions of the Paris 
Economic Conference will, together. with these, ultimately 
settle what certain aspects of our Empire and inter-Allied 
trade relations will be, while such matters are almost certain 
to find a place in whatever “terms” are eventually made 
with the enemy. To our mind, however, none of these 
matters need interfere with, or be affected by, measures that 
require to be taken for securing long-needed and long- 
called-for measures of reorganisation of the machinery 
available in certain Departments of the Government for the 
promotion of British trade in foreign countries. Therefore, 
we do not consider it premature to urge upon the 
attention of the Government the recommendations, to which 
we only briefly alluded last week, of the Federation of British 
Industries. 

The Federation lays it down, and everybody in trade 
or industry must surely agree with it, that after-the- 
war conditions will render it a vital necessity for British 
productions to secure a-greatly increased sale in foreign 
markets in order to assist us in carrying the financial 
burdens which may be ours for years to come. In all 
probability that necessity will exist for Allied and Enemy 
countries alike, though not to the same extent in all cases. 
It is reasonable, therefore, to anticipate increased severity 
of competition in some markets, though we shall be able to 
rely upon larger trading relations with our own Colonies 
and dependencies and with some of our Allies. Reorganisa- 
tion leading to greater governmental sympathy with, or 
encouragement of, foreign trade has been called for for 
many years. The demand has expressed the common 
sentiment of business men, but the revelations and con- 
sequences of the war have brought it nearer to practical 
realisation. All drastic change is not necessarily good, but 
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this is one-of the alterations which seems to us to call] for 
expeditious handling. The mere criticism of Government 
Departments, the mere demand for a general change, or the 
supposition that some new Ministerial appointment or 
other will solve our problems, are only of use up to a 
certain point. They have sometimes drawn the question : 
“What, then, do you suggest that we should do that we 
are not doing already?” That is the official attitude 
as we have sometimes met it, and if propositions have been 
proffered, there have been some departmental or political 
obstacles standing in the way of reform. Now, however, 
with an altered national attitude toward, and anxiety for, 
trade, and with a disposition of the nation to look. to 
Whitehall and Downing Street for industrial encourage- 
ment, the atmosphere is a suitable one in which to consider 
detailed proposals; and this being so, the scheme 
elaborated by the Federation of British Industries, and 
the recommendations of the Special Committee of the 
Executive Council of the Association of Chambers of 
Commerce, have made a most timely appearance. The 
Federation suggests certain broad principles which are con- 
sidered essential to any successful reorganisation of 
Governmental Commercial Service. Separation and over- 
lapping have been weaknesses which have stared most of us 
in the face, and have explained some past inefficiences. 
Therefore it seems right to suggest that there should be con- 
centration of control in a single department. The situation 
requires “a large scale organisation” under “active, 
vigorous, and homogeneous central control,” and the Feder- 
ation favours no measures for tinkering with detailed 
reforms of existing organisations, but a ‘ fundamental 
reconstruction of the present administration.” But how- 
ever large an organisation, and however homogeneous, it 
will not give the desired efficient: service unless it be in the 
closest possible touch with the industrial and commercial 
community. We have emphasised this point again and 
again in our pages, urging that those who go abroad to offi- 
cially represent our national trade interests should be afforded 
the amplest possible facilities for steeping themselves in our 


industries and commerce by practical contact with them in . 
suitable districts before they go. Ina number of cases in — 


recent years this practice has been followed, but the official 
whose days are all spent in Civil Service office life will be 


‘one of the first to admit that he is at a loss when he is met 


by the eager, live representative of some industry or other. 
In short, there is all the difference in the world between 
passing on in official document form some piece or other of 
information received from a correspondent, and affording 
valuable material as the result of a practical first-hand 
acquaintance with the actual parts of an industry itself. 
The more closely a new Department comes into touch with 
real manufacturing activity the more likely it is to be able 
to understand our national abilities, and to practically meet 
the needs of the manufacturer in respect of information or 
other assistance. The point is so obvious, yet it is none the 
less important, because the obvious seems to have been too 
long inadequately appreciated. 

The Federation holds that foreign commercial policy 
can only be successfully conducted as an integral and 
important part of general foreign policy, and that the 
Department charged with commercial duties should be 
the Department in general charge of Foreign Affairs. 
There are such questions as railway, loan, dock, and 
similar projects, and schemes for the development of 
foreign natural resources, likely to assume a large place 
in our affairs in the future, and these and all cognate 


matters should come under one Department of the Foreign . 


Office. No divided control], no dual element, will do. 

The Federation considers that the Foreign Office 
should be responsible for the protection and promotion of 
all British industrial, commercial, and financial interests 
and activities in foreign countries, and for the collection 
and distribution of all information on matters connected 


with industry, commerce, or finance in -those countries. _ 


Prompt and vigorous support of all efforts to secure con- 
tracts, concessions, or orders in such countries would be 
called for, and in these days of sacrifice the Federation 
recognises that this support may sometimes “ entail the 
selection of one of several British competitors.” The 
Foreign Office may, here be inclined to advise our firms 


“to co-operate in these matters, instead of competing—have 


we not lost too many good contracts in foreign fields in 
the past because we have competed against each other the 


. while the amalgamated foreigner has appropriated the spoils ? 


It is also urged that only bona fide British firms should 
be accorded such support. “It should be refused to all 
firms, whether technically British or not, which are in any 
degree under foreign influence.” This is excellent in spirit, 
but the Foreign Office Department will have to be very 
much alive, and will have to be furnished with very different 
records from those, if any, which existed in Government 
offices concerning eitlier wholly or partly-owned companies 
before the war. In war time much valuable information of 
this character has been got together, more requires com- 
piling, and the black lists of war time will need constant 
revision, or there may be difficulties in ensuring that only 
the purely British trader is supported. But difficulties or no 
difficulties, our factories will call for orders and our workers 
for employment ; that fact must dictate our policy and the 
course of our. departmental activities. The Federation 
suggests that there be left to the Commercial Department 
of the Board of Trade, to a Ministry of Commerce, or some 
other Department, the necessary organisation and contro] of 
industrial and commercial activity at Home, and the collee- 
tion of commercial intelligence respecting the Dominions and 
the Crown Colonies, but that the work of such Department, 
and of the proposed new Foreign Office Department, should 
be co-ordinated, and that there should be free and full con- 
sultation between them. Presumably it is regarded as 
impracticable to concentrate foreign and colonial commercial 
matters in one Department. Short of that, there certainly 
will require to be efficient co-ordination and co-operation. 

Of course, all these and other re-arrangements will 
involve large increases in national expenditure, but we 
have always advocated the generous policy in such 
matters, believing that the return will amply justify it. 
We need hardly follow the document through all its 
propositions respecting the extra staff and accommodation 
required, the need for the staff to frequently visit 
industrial centres, and fo accord intelligent interviews to all 
British subjects desiring to discuss foreign trade questions ; 
the appointment of representative Committees of Trades ; 
the raising of rank of Commercial Attachés ; the 
appointment of Commercial Counsellors (we dislike the 
term) attached to every Embassy and Legation; and the 
condition of appointment, promotion and training of all 
the officials. The spirit running through most of these and 
other parts of the document is to demand that men of 
suitable training and experience” should be employed 
wherever it is necessary to render British traders assistance 
in the foreign markets, and that their status should be worthy 
of the importance of their calling, which is to ensure ample 
and prosperous activity for British factories and for British 
workpeople. 
- We cannot pass without special ‘reference the concluding 
proposal, namely,.that relating to the provision of .a staff of 
experts. It is shown that as the knowledge and experience — 
of the officers of the regular services must be general in 
character, it will become necessary to provide means for 
securing detailed and expert reports on particular trades, 
industries and markets. We have repeatedly urged the 
importance of this, and have noted in our conversation with 
Government officials how greatly they are at a disadvantage, 
because they are unable to discuss our own, or any one par- 
ticular industry, with a really intiihate knowledge. Save in 
quite exceptional cases the replies to our requests for 
information on the electrical trade situation have been so 
vague as to be of little practical value. Yet the officials 
themselves can hardly be blamed, for we recognise that “ their 
regular services,” as things now stand, must inevitably “be 
general in character.” The Federation recommends that 
a large number of commercial and technical experts should 
be selected .and employed on temporary missions, as and 
when required, to investigate and report upon industrial 
or commercial conditions or opportunities in particular 
markets and particular countries. These are so much like 
our own words that we need not say how heartily we 
endorse them. 

We join with the Federation in strongly urging upon 
the Government the vital importance of taking immediate 
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steps to reorganise the présent services, so as to be’ as 
ready as possible for future events; there are things left 
undone that ought to.be done, and there is overlapping which 
ought to be avoided. 
Whether or not the Federation scheme, either in part or 
in entirety, is adopted by the Government, it certainly 
forms an excellent basis for both discussion and action; 
and the organisation deserves the thanks of British industry 


generally for the full and serious attention that it has 


devoted to the matter. 


- 


THE question of German competition 
in the wire-drawing industries has received, 
and is still receiving, the careful atten- 
tion its importance merits from the responsible heads of the 
leading British firms. Doubtless the question of American 
competition after the war, which is becoming one of increasing 
importance is also receiving the proper attention it deserves. 
The statistics, just received from the Board of Trade of 
American exports .of fully-manufactured copper wire, strip, 


The Wire-Drawing 
{ndustries. 


&c., exhibit, as they were expected to do, a heavy increase © 


on pre-war figures. The fact that the war has thus benefited 
American wire manufacturers in some measure at the 
expense of British firms, is a circumstance inevitably arising 
from the exigencies’ of the situation, but the German wire 
manufacturing firms must have suffered, as regards their 
hitherto prosperous export trade, in a still more marked 
degree. The positions acquired by the American firms 
is now more than ever one of great strength, and the 
competition between British and American firms after the 


war is likely to be conducted on very keen lines. On the © 


other hand, the position of British firms is, we believe, one 
of great strength, and the war has opened out for the 
immediate future fresh channels of trade for the home firms 
hitherto almost entirely monopolised by foreign: manu- 
facturers. With increased inter-organisation, and a still 
closer co-operation of principles of mutual trade propaganda 
interests among the leading British wire manufacturers, the 
position for the future may be regarded with confidence. 


In our issue of March 3rd last, a central 
station engineer of a reforming disposition 
drew attention to the extraordinary methods 
adopted by some manufacturers in rendering their accounts, 
successive discounts such as 20, 10, 5, and 5 per cent. being 
deducted from the list prices, while in some cases, after 
several discounts had been deducted, 5 per cent. would be 
added to the amount on account of an advance in prices. 


Accounts and 
Discounts. 


It would seem that no business man would permit such a 


system to obtain in his counting-house without very good 
reasons indeed, and the practice is so common, that there 
must be some such excuse for its continuance ; even firms 
of the highest standing make use of the’ system freely, and 
we have before us a recent example of this-kind, in which, 
moreover, almost every item has both positive and negative 
discounts appended. One might think that “25 per 
cent. plus 5 per cent.” meant 30 per cent., but it 
does not ; neither does it mean 20 per cent. In the worst 
cases there are four arithmetical operations—three deduc- 
tions and one addition—to be carried out without even the 
aid of decimal coinage. Now, despite the argument that 
there surely must be-.good reasons for these manipulations, 
we know that they are not indispensable, for on March 31st 
we were able ta,state that Messrs. Henley had issued a price 
list showing ‘net prices without any calculations at all. 
Again we commend this excellent example to the notice of 
all manufacturers, in the hope that by following it they 
will eliminate no small amount of wasted labour, and thus 
help to win the war. 


ELECTRICAL SIGNS OF THE TIMES. 
[CoMMUNICATED. ] 


In these dark days and darker nights, those of us who are 
interested in electrically-illuminated signs can only possess 
our souls in patience and wait for better times. A glance, 
however, through the American technical Press will do 
something to raise our spirits ; for there we can read, with 
something approaching envy, of the progress of the electrical 
sign movement in a country where lighting restrictions, or, 
for the matter of that, any other restrictions, appear to be 
unknown. 

It is permissible to wonder whether the present universal 
upheaval will bring about a renaissance of public spirit in 
England, and whether our cities, towns, and villages will 
develop that spirit of municipal emulation which, judging 
from what one reads, is common in America. Will any 
English town or city be as bold as so many American cities 
have been, where they use electrical signs to. prove that 
they are more progressive than their neighbours ? and also, 
so that no traveller shall be in any doubt in identifying one 
town from another, even if he pass through it by night. There 
are dozens of towns in the United States which vie with each 
other in displaying mighty electric signs blaz ning forth the 
names of the towns, with appropriate mottoes, and with all 
the ingenious flashing devices which the trade can supply. 

These town mottoes, or “ slogans”’ as they are called, are 
apparently selected by means of local competitions, and 
when one reads the winning slogan one wonders, at times, 
what the “also rans” were like. For instance, we read 
that the city of Wausau, Wis., has recently dedicated an 
electrically illuminated sign 40 ft. x 38 ft., lighted by 
976 lamps, reading “* Work for Wausau.” All the inhabi- 
tants of the city turned out to the dedication ; there were 
processions, bands and speeches, and doubtless a great trade 
in ginger beer and ginger bread upon the side walks, for one 
feels somehow that so progressive a city must be in a 
prohibition belt. The flashing device is thus lucidly 
described :—‘“ First the eagle and ribbons come on, fol- 
lowed by the torches, which are followed at an interval 
of 15 sec. by the wording, then all out, all on at once, all 
out, and repeat as before.” .It reads rather like instruc- 
tions to knit soldiers’ socks, but is doubtless very effective. 

The city of Pottsville, Pa., is apparently not so important 
a place,as Wausau, Wis., as its sign is only 20 ft. x 20 ft. 
The slogan is the inspiring one—“ Pottsville, the Best Site 
on the Anthracite.” One feels that the inventor of this 
motto has a genius for rhyme and rhythm, which is destined 
for a larger field than Pottsville. 

Elyria, O., was, perhaps, niore fortunate in its slogan, and 
certainly more ambitious in its sign, for it is 50 ft. x 36 ft. 
The lamps are in five colours, and it is wired for 
“ scintillating effect.” The slogan in this case is “ Elyria, 
the 100 per cent. city,” which cryptic words rather leave 
one wondering, not only what they mean, but what the other 
suggestions in the competition were like. 

~Goldsmith’s “ Deserted Village,” had it but had the 
modern advantages of Wausau, Wis., Pottsville, Pa., or 
Elyria, O., might have been deserted no longer, and so have 
increased its sphere of usefulness. 

This municipal slogan sign business is not the only case 
in which the American electric sign manufacturer has an 
advantage over the English one. . Even the churches out 
there do not object to draw public attention to themselves 
through the medium of the electric sign. Trinity Church, 
Cincinnati, 0., has an ‘‘ enormous electric sign in the shape 
of a cross, 18 ft. x 8 ft., hung 12 ft. above the sidewalk.” 
There are 250 lamps upon it, and in 16 in. illuminated 
white letters on a blue background are spelt the words, 
“Trinity Church.” “The completion of the sign was 
made the occasion of impressive dedication ceremonies, 
attended by special music, and presided over by high church 
dignitaries, including several bishops. The sign is lighted 
every night.” 

There are many people in England who maintain that the 
Church has fallen behind in its work, and that it requires 
rejuvenation. Doubtless the electrical sign manufacturers 
will be willing to take their share in the great awakening 
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when it comes ; it is possible that, as usual, we shall be too 
late, for as an electrical means of publicity. the illuminated 
sign, with its quantity of small lamps and ingenious and 
complicated flashing devices, is not alone in the field. In 
America it is, in fact, just a-little passé. The present rage 
is for “ flood lighting ” ; powerful lamps, more or less con- 
- cealed, are by reflectors made to project a great flood of 
light on to the selected building, which thus stands out 
shining from its neighbours. The tower of the Woolworth 
building in New York is illuminated by the light from 600 
1,000-c.P. lamps, each mounted in a projector and fixed 
upon adjacent buildings. 

Hundreds of municipal buildings up and down America 
are lighted in this way. Shall we, when the reaction from 
our present lighting restrictions sets in, squander the elec- 
tricity we have saved by flood-lighting St. Paul’s Cathedral 
or the Bank of England ? The effect would be somewhat 
startling to our insular ideas. There are people who 
suggest that many of our public institutions would be the 
better for more light upon them, but probably they are not 
thinking of the same thing. 

One can conceive that English public taste might have 
some restraining effect upon the kind of building to which 
flood-lighting would be applied. For instance, we in 
England would probably consider that a public mortuary 
might be left in as much obscurity as possible. Even in 
these times, few of us are anxious to find our way there, 
and those within probably desire nothing better-than to be 
left in peace. In the United States they look at these 
things differently. In a recent number of the Electrical 
World there is an account of the flood-lighting of a 
mortuary in Denver, Co. It appears that this mortuary is 
the property of one George Olinger, a Denver undertaker. 
We are assured that it has long been one of Denver’s show 
places by day, and that Mr. Olinger desired that it might 
be made equally attractive by night. It séems a quaint 
notion, but in fairness to the proprietor it should be 
pointed out that “at the outset he stipulated that the effect 
must not be garish or circussy”; one likes the man for 
that. Apparently several schemes were tried; the first 
one failed, “ for while the lamps illuminated the building 


effectively, the glare was objected to by persons coming 


from the building at night.” 


One has an idea that the usual inhabitants of a mortuary, - 


suddenly finding themselves able to get out at night, might 
easily object to the glare from the 56,600 c.p. of electria 
lamps with which the front of the building was lighted. 
‘There seems something ghoulish about the idea to an 
Englishman, but Mr. Olinger assured the correspondent 
who describes the installation that it was “ the best thing 
in the way of advertising he had ever undertaken.” 

From the above examples it will be seen that there are in 
England vast unexplored fields of usefulness for the electric 
sign, if only our local authorities will waive some of their 
out-of-date yegulations, and if we will take some lessons 
from our American cousins. 


HIRE AND HIRE-PURCHASE SYSTEMS. 


[COMMUNICATED. | 


ALL electricity supply engineers and managers are anxious, 
so far as may be possible, to extend their sources of revenue, 
and most of them have given attention already to the 
important question of placing various current-consuming 
apparatus on their mains under some form of, hiring or 
hire-purchase arrangement. 

Certain authorities have supplied motors under such 
schemes for many years, whilst other apparatus that has 
thus furnished an additional and a remunerative income 
includes ventilating fans, heating and cooking apparatus, 
and—in pre-air-raid days—arc lamps. 

But if much attention has been given to this form of 
revenue, it must be conceded that there is an immense field 
yet unexploited, and, in fact, it is not an exaggeration to 
say that only a beginning has been made in the development 
of what is possible and probable in this direction. 

While it may be argued that the present is not the most 
propitious time for capital expenditure, should such expendi- 


_attention may be usefully drawn. 


ture be necessary for the inauguration of a scheme, yet now 
is the time to go into the matter in complete detail, so that. 
with the return once more of normal conditions, everything 
may be in proper train for the successful initiation or 
extension of one or other of these systems ; this is particu- 
larly the case when it is remembered that very likely the 
restoration of peace may be accompanied by a scarcity ora 
tightness of money, than which favourable condition for a 
successful hiring scheme there is none better. 

The writer ventures to suggest, therefore, a few of the 
important considerations and aspects of the subject to which 

In the first place, the object of a hiring business being to 
make money, it will be readily seen that it is essential to 
introduce some safeguard against loss, due to financial 
instability of the prospective consumer. It is not always 
possible to ensure against total loss, nor is it possible here to 
lay down any rules to govern such a contingency. It must 
be left to each engineer or manager to devise his own 
regulations in this matter, and these regulations should 
obviously be drawn up to suit the various classes of con- 
sumer, apparatus, &c., involved. The days are gone by 
when the word “hire ” carried with it something of a stigma 
or an insinuation that the hirer was not overburdened with 
capital, and it is fairly common to find that establishments 
of long and sound standing may prefer to put in quite large 
factory installation under this arrangement ; it is, of course, 
entirely a matter of terms and comparisons. The electrical 
supply authority catering for this class of business is, 
moreover, at some advantage over the canvasser selling 
bicycles or sewing machines, in that whilst these may 
be usefully employed elsewhere by any dishonest “ flitter,” 
electrical gear has its sphere of employment limited by 
voltage considerations, &c. There is the further point that 
the slow payer may be brought to reason by having his 
supply cut off. However, as already stated, little can be 
said upon this aspect beyond emphasising the importance of 
safeguards. 

Then there is the legal question to consider. While 
certain legal points must be kept in sight, it is extremely 
easy to exaggerate the importance of others; the law is 
aiways more or less harassing to the layman, and tn drawing 
up a standard form of hiring or hire-purchasing agreement 
to meet-all contingencies, legal aid should be called in, but 
it is well to see that the lawyer is well chosen, by which I 
mean that he should be one specialising in commercial work, 
and both willing and able to pay every regard to simplicity 
and brevity. These two characteristics are of the greatest 
value in negotiating business under the agreement with 
prospective consumers. In most cases an agreement that— 

(a) Insures against loss by fire, theft, &c. 

(6) Is applicable to a private individual or toa limited 
liability company. 

(c) Prevents distraint upon hired machinery or apparatus 
for rent or other debt, and at bankruptcy or liquidation. 

(d) Prohibits removal of hired machinery or apparatus 
from certain stated premises except by the written consent 
of the supply authority, and 

(¢) Makes suitable provision for periodical payments, 
may be taken as covering the more necessary requirements, 
but the particular nature of the business done by individual 
supply authorities will suggest their own agreement require- 
ments. Thus in a number of smaller concerns, certain of 
the foregoing suggestions may be deemed unnecessary, such 
as clause (a), whilst in the case of a hire-purchase agree- 
ment, as distinct from a hiring one, there must be inserted 
a clause allowing the customer the option of purchase out- 
right at a pre-arranged price and at any period of the 
agreement. Again, agreements operating under Scottish 
law must be drafted accordingly. So far as the foregoing 
suggested clauses are concerned, some notes may not be out 
of place 

(a) If this clause is used, an arrangement may be made 
whereby the premiums are paid to the insurance company 
by the supply authority and refunded by the hirer. 

(b) and (c) Purely a matter of legal draft. © 

(d) In regard to this it is as well to point’out that the 
legal mind variously regards what the layman would term 
a “ fixture” according to the use of screws or nails. It is 
desirable to affix to all apparatus supplied a nameplate 
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indicating that it is the property of the supply authority ; 
this namplate to be removed only when a purchase is 
completed. : 

One of the most necessary steps in the inauguration of a 
successful scheme is the provision of a showroom electrically 
lighted, heated, and ventilated. 

The suitable locality of the showroom is a problem call- 
ing for special consideration of the circumstances attached 
to the scheme as a whole. Thus, if the business sought be 
in the nature of fittings, fans, cooking apparatus, fires or 
other heating apparatus, the showroom could not be placed 
in a more likely position than in one of the best shopping 
streets where the feminine shopping community congregate. 
Obviously, such a position may be totally unsuitable for a 
power supply authority looking solely to a motor load ; in 
such a case the showroom must appeal to a totally different 
class of customer—the business man, the engineer and the 
foreman—and be located accordingly ; a suitable position 
for a showroom of this description may be in the industrial 
part of the town or in close proximity to a railway station 
largely frequented by the men it is proposed to attract. 

The manager of the showroom must be a man of good 
address and personality, a capable salesman and a sound 
commercial engineer, fully conversant with the apparatus 
he is pushing, and abundantly blessed with tact. 

The equipment in the showroom must be kept constantly 
up to date, and special prominence given to novelties for 
hoth domestic and industrial application ; each piece of 
apparatus should be neatly and briefly labelled with :— 

(«) Catalogue number or other reference. 

(b) Price for hire. 

Price for hire-purchase. 

(d¢) Price for sale outright. 

(e) Cost price.- 

Circumstances may not necessitate all this ; the cost price 
must, of course, be coded, and the others may be, if deemed 
advisable. It is a good scheme to allow the showroom 
attendants a commission on apparatus sold, upon the lines 
indicated in recent commercial articles in the ELECTRICAL 
REVIEW. 

Next we may discuss the fixing of the rates for hire or 
hire-purchase ; every attention and care must be devoted to 
this, bearing in mind that while the rates must in them- 
selves be financially and commercially sound, the real 
raison Wétre for the whole scheme is the sale of electricity. 
Again, while the hiring rates must not be so high, that the 
prospective customer feels he is being ‘“ squeezed,” yet the 
* purchase outright ” price.must be made attractive enough 
to encourage this class of ‘sale, more especially in the less 
expensive apparatus, where it is infinitely better to keep the 
routine and. clerical work within the closest limits ; for 
example, it will readily be seen that, if it can be avoided, a 
flat-iron should not be sold under a hiring system unless, 
of course, it is but part of a larger and more remunera- 
tive sale. This last remark, however, would have to be 
suitably modified in those. districts which afford scope 
for an organised “campaign” and where, consequently, the 
“all-in” cost. can be correspondingly reduced. Other 
factors to be considered in fixing rates are costs of repairs, 
and wiring for new heating circuits, &c., when necessary. 

In regard to these, actual experience only cari enable a 
manager to give the close estimate necessary, and with 
special reference to the cost of repairs, this item is necessarily 


uncertain, depending, as it does, so much upon the - 


class of apparatus, the reliability, or otherwise, of design 
und workmanship, and the conditions of service. Experience 
alone is the best guide for the accurate determination of 
the respective values of the hiring and selling groups, and 
therefore of the fixing of the respective rates and prices for 
the two classes of business ; altogether it is a matter for 
nice adjustment. 

Having effected a sale, either for cash or by hire, it is well 
that the manager should realise that the transaction has not 
ended ; quite apart from the question of payment, it can 
safely be said that.it has but begun. The efficient manager 
always has it in mind that the new consumer must be a 
“ satisfied consumer”; to this end he arranges for periodical 
inspection and observation of the apparatus, and its beha- 
viour, and for providing the customer with any useful 
“tips” there may be for satisfactory operation. It is pro- 


bably well to emphasise that in a hiring business, more so 

than in apy other, it is essential to supply only apparatus 

by well-established manufacturers of repute, and likely to . 
give a minimum of trouble; this consideration quite 

independently of the repairs bill. 

We now come toa very important foint in all hiring 
systems—viz., the necessity of keeping as accurately as 
possible the life history of each individual piece of apparatus. 
This may best be done by means of «a suitably-indexed card 
system. I have already said that it is desirable for all 
clerical and routine work and expenses in connection with a 
hiring scheme to be reduced to the absolute minimum, and, 
at first glance, it may be thought that the suggestion 
herein contained is too cumbersome and expensive, especially 
for the smaller lines of apparatus. My contention, however, 
is the reverse, and that the system, once initiated, is 
remarkably efficient, inexpensive, and altogether a com- 
mercial asset of considerable value, one which many times 
over repays for the initial expenditure. 

The system referred to can be quickly grasped by a 
glance at this reproduction of a card drawn up for the 
occasion :— 


| 


Corporation ref. ...... 
Date hired. Name. Address. | Rate. 
| 
| 
| 
Inspected on 


Naturally, this is intended only as a rough guide and may 
readily be altered to suit individual requirements ; thus, a 
space may be provided for information as to date and cost 
of any repairs that may have been necessary. A suitable 
cross index under consumers’ names and apparatus under 
the supply authorities’ serial numbers should be made. 

In conclusion, it only remains to be said that these notes 
are not intended to cover all the points calling for consider- 
ation ; they constitute only a brief survey of some of the 
more prominent features of the successful hiring business, 
and of the possibilities thereof. Mention has been made 
in these notes more than once of heating and cooking appa- 
ratus, and there is little doubt that, marvellous as has been 
the growth of this class of business during the last few 


- years, the next decade should show still greater strides now 


that the difficulties inseparable from the development and 
application of new designs have been overcome. And in 
regard to power, he would be a bold man who would 
venture to estimate the numbers of effete and inefficient 
gas engines which have been lately discarded in favour of 
electric motors. It is commonplace to say that the huge 
output of munitions of war has only been made possible by 
electric power; and, if it had not done so before, the 
electric motor has certainly now come into its own. In 
these two classes of apparatus, to specify no others, the 
hiring system will undoubtedly reach huge developments in 


coming years. 


Agricultural Machinery Research.—According to the 
Times, the Board of Agriculture and the Development Commis- 
sioners have been considering the establishment of a Research 


. Institute to investigate problems relating to agricultural machi- 


nery ; it is suggested that this should be established at Cambridge 
in association with the existing Schools of Engineering and 
Agriculture. The principal officers would be a director experienced 
in mechanism, and an assistant-director experienced in agriculture. 
Land for experimental work would be available on the University 


farms, 
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SOME SOURCES OF ERROR IN- 
THERMOMETRY. 


By E. B, PAUSEY. 
Ir is a curious attribute of human nature that fallacies— 
especially those which contain a_half-truth—are apt to 
maintain their hold on the imagination of the majority of 
mankind with great tenacity. Witness the almost pathetic 
belief of the average man in the inherent inability of the 
photographic camera to record anything more or less than a 
true and complete image of any object or view upon which 


it is exposed ; this belief persists even at the present day, in. 


| 


Y 
Y 


Fia. 2. Fig. 3, 
spite of all the evidence against it daily presented by the 
cinemas, where impossible occurrences usually form a-main 
feature of the programme. In like manner a very large 
number of engineers appear to hold an equally unshakeable 
belief in the veracity of their thermometers, although, as I 
propose to show in this article, it is quite within the bounds 
of possibility for a thermometer, well made and correctly 
calibrated though it may be, to tell the most arrant lies— 
lies which, in some cases, may cost the owners of a plant 
considerable sums of money, and in others keep them in a 
fool’s paradise with regard to the efficiency and safety of 
their plant. 
Everyone who is responsible for the operation of plant 
for the generation of electrical energy—or, indeed, of any 
form of power plant—should be quite aware of the fact 
that if economical and satisfactory working is to be ex- 
pected regular and reliable temperature records are a 
necessity. The common mercury-in-glass thermometer is by 
far the most popular instrument for this purpose, and it 
must_be granted that it is fully entitled to its popularity, as 
it is, in itself, capable of very high accuracy. Unfortunately, 
however, its reputation for accuracy is itself an indirect 
cause of serious errors, which are commonly overlooked, for 


it is this reputation that leads engineers to that unquestioning — 


belief in the infallibility of thermometer readings to which 
I have already referred. So far from there being any ground 
for this belief, the temperature indicated ny the height of 
he mercury in the stem is simply and solely that of the 


mercury in the bulb, and unless the latter approximates 
very closely to that of the body whose temperature is to be 
measured, the records taken. cannot be either useful or 
satisfactory. Yet, in spite of this rather obvious fact, 
thermometers are frequently so incorrectly applied, that 
their indications diverge from the truth to a surprising 
extent ; these divergencies are usually quite unsuspected 
by those in charge of the plant, who accept the temperature 
readings without doubt, utilise. them in calculating 
efficiency percentages to, perhaps, two decimal places, 
and are often incredulous. when the existence of large 
errors is pointed out. Considering the importance of 
the subject, the amount of thought hitherto given to 
the correct application and use of thermometers*in practice 
is very meagre, and but little information is available either 
from text books or the technical Press ; in these circum- 
stances, I venture to hope that these brief notes may direct 
attention. to this matter, and be of some assistance to 
engineers in charge of power plant. The few examples 
described in the present article, out of many which might 
be quoted, are quite sufficient, I believe, to demonstrate the 
need which exists for the devotion of greater care to this 
matter. 

It is curious, but nevertheless a fact, that in the majority 
of cases, thermometric errors favour the manufacturer of 
plant as against the purchaser. I do not, of course, doubt 
that this circumstance is purely accidental, nor do I desire 
to suggest that manufacturers install thermometers with 
any other view than the correct registration of temperature ; 
but I do say that it strongly emphasises the need for the 
user to assure himself that the thermometers and pockets 
fitted to his plant are such as will serve their purpose in a 
satisfactory and accurate manner. 

A.type of thermometer pocket as commonly used is shown 
in section in fig. 1. In order’that the transfer of heat 
from the steam or other fluid surrounding the pocket to 
the bulb shall be as perfect as possible, the pocket is 
intended to contain oil or, preferably, mercury. ‘ There 
are two sources of inaccuracy in such a fitting, the most 
important of which is the effect of its situation—dealt with 
below ; the second, which is usually negligible, but which 
still merits consideration, is loss of heat by conduction and 
radiation. This loss is illustrated by the arrow-headed 
- lines, which represent heat received by the pocket from the 
steam, or other fluid, conducted up the walls of the pocket, 
and radiated away from its exterior portion. By making 


the pocket reasonably deep, by reducing the thickness of its 
walls as much as is consistent with safety, by using a 
thermometer such that the bulb is nearly at the bottom of 
the pocket, and by using just sufficient mercury to immerse 
the bulb completely, and no more, this source of error may 
be reduced to an almost vanishing quantity. The aim of 
these precautions is to render the conduction of heat from 


the lower part of the pocket to the exterior as difficult as 
possible. 

When the pocket is fixed in position, it will really receive 
heat, not from the whole of the fluid in the pipe or other 
vessel, but from a comparatively small sample thereof, and 
it is, therefore, essential that this shall be a representative 
sample. This is a most important matter, and want of 
attention to it is the cause of very large errors indeed. 
The pocket should be fitted in such a_ position 


as to be fully exposed to the direct flow of 
the fluid. Often it is placed in some out- 
of-the-way corner, where the flow is- sluggish 


and the radiation losses possibly high, and in such a case it 
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cannot give a true reading, Fig,'2 is an example of this 
kind of faulty application, probably about as bad an example 


as could be found. The thermometer is supposed to indi- - 


cate the temperature of the steam at the stop valve of a 
steam turbine, and it. is, therefore, a most important item 
in the calculation of the efficiency ofthe machine. The 
pocket is screwed into the upper part of a hollow cylindrical 
projection cast on the stop valvé body. This arrangement 
has the apparent objeet of raising the thermometer to a 
position clear of the lagging plates on the valve body ; but 
while it certainly serves this purpose, one cannot altogether 
help wondering whether there may not be any ulterior 
object in such a design. So far fromythe pocket being fully 
exposed to the direct flow of the steam a lot of trouble seems 
to have been taken to place it where there can hardly be 
any flow at all; moreover, the radiation losses from the 
cylindrical projection are bound to be excessive, and, to make 
matters worse, the bulb of the thermometer only reaches 
about halfway to the bottom of the pocket. The net, result 
is that the thermometer reading is from 80° F. to 100° F. 
below the actual steam temperature, as indicated by a more 
correctly. applied thermometer close by. Such an enormous 
inaccuracy makes this one example alone sufficient proof of 
the importance of more careful attention to these fittings. 
If the arrangement. had been specially designed for no other 
purpose than incorrect registration of the superheat tem- 
perature it could hardly have been better adapted to 
that end. 

When the temperature of a liquid flowing in a pipe is 
required to be measured, it is necessary that the pocket 
shall not only be exposed to the direct flow, but also that it 
he not fitted in a place where the liquid is liable to separate 
into strata of different temperatures ; if no attention is 
given to this matter, and the fitting is situated in such a 
place, the natural result will be that the reading of the 
thermometer will by no means represent the mean tempera- 
ture of the liquid, but simply that of the stratum in which 
the pocket happens to be immersed. Fig, 4, which 


exemplifies a. case of this source of error, shows a- 


thermometer pocket as generally fitted to the outlet of an 
ordinary economiser, for the purpose of indicating the 
temperature of the feed water supplied to the boilers. - From 
the reading of this thermometer, the probable effect of the 
economiser in increasing the overall economy of the plant is 
reckoned. I shall now show that its readings are unreliable, 
and that. any estimates of the efficiency of the economiser 
based upon them are erroneous and exaggerated—at the 
same time admitting that the actual usefulness of the 
economiser is unquestionably so great that it needs no 
exaggeration, either thermometrical or otherwise. : 
The thermometer pocket, t P, is shown in its customary 
position, namely, screwed -into the upper main header 
iinmediately over the branch leading from the last top box. 
Now, the temperature of the water issuing from the top 
boxes is not by any means equal throughout the economiser, 
but varies in a rather interesting manner, which can be 
roughly investigated by feeling the branch pipes with. the 
hand. Economisers are generally arranged for the water to 
enter at the end where the flue gases make their exit, and to 
leave it at the opposite end where the gases enter, thusy in 
in fact, applying the “ contra-flo” prineiple. If the rough 
test of the temperatures be started at the water inlet end it 
will usually be found that the branch at that end is 
moderately warm, and that at first the temperatures increase 
as the outlet. end is approached ; so far, this is what might 
he expected from the decrease in the temperature of the flue 
gases as they pass through ‘the economiser. The maximum 
will not, however, as one might suppose, be found at the 
water outlet end, but-is generally somewhere near_ the 
‘middle, the temperature of the branches thereafter falling off 
more and more rapidly as the water outlet end is approached, 
until that of the last branch—the one - immediately 
below the thermometer pocket in the illustration—may be 
but little above that of the inlet water, in spite of the fact 
that the tubes at, this end of the economiser receive heat 
from the flue gases when the latter are at their hottest. 
This is due to the flow of water in the economiser tubes not 
being equal throughout the economiser; it. is very 
mnch less atthe water inlet end than at the outlet 
end, owing to a large proportion of the water 


being carried by its own momentum past the branches 
at the inlet end to those at the outlet end. The 
natural resulé of this is a lower temperature rise in the 


‘tubes at the outlet end, as the consequence of the larger 


volume of water passing through them: Now, the water in 
the top main header, owing to its slow rate of flow in the 
branch pipes, does not become mixed to any great extent ; 
an idea of its behaviour is given by the arrow-headed dotted 
lines in fig. 4, which show how the colder water from the 
tubes at the outlet end flows along tho bottom of the header, 
missing the thermometer pocket altogether. The latter is, 
therefore, immersed only in the hotter water in the upper 
part of-the header, and thus it gives an utterly fictitious 
high reading, the error in one case which has come under 
my observation ranging from 30° F. to 60° F. When it is- 
remembered that, according to the rough rule of 1 per cent. 
increase of overall economy for each 10° F. inerease of feed- 
water temperature, this error represents a non-existent gain 
of 3 per cent. to 6 per cent., its importance needs no further 
emphasising. To obtain. correct. readings, the thermometer 


should be installed in such a position that it indicates the. 


temperature of the water after it has passed through a 
mixing chamber or a valve of the globe type. 

One field where there is a wide scope for scientific con- 
sideration is the means for taking the temperature of altern- 
ators.’ The usual method of doing this is merely to hold an 
ordinary mercury thermometer with its bulb against the core 
or coils, This method is crude and unscientific ; it is unlikely 
to give the maximum temperature of the windings ; it is 
subject to the personal factor of the observer, a very variable 
and uncertain quantity ; and it is liable to be applied in a 
more or less irregular and haphazard manner. As an 
alternator has no commutator to visualise—as one may put 
it—heavy loads by sparking and flashing, the extent to 
which it may be loaded is limited by its temperature, and 


if this is taken in the usual unsatisfactory manner, there is 


bound to be a good deal of doubt as to whether a machine 
has a sufficient margin of safety at heavy loads. Particu- 
larly during times of emergency, such as sudden heavy 
increases in load or breakdowns, are serious risks likely to 
be taken in the way of overloading. On the other hand, 
machines are sometimes started up and put on load merely 
to deal with short peaks, which could be quite safely dealt 
with by overloading the machines already on load for a 
short time, provided proper and convenient means of 
indicating their temperatures were in use. Such a means 
would be an electrical resistance thermometer, with its 
resistance element fitted closely up to one of the coils of the 
stator winding, in such a place that it would be subjected 
to the maximum temperature of the machine. The indicator 
itself should be fitted as a switchboard instrument on the 
machine panel, so that the temperature of the alternator could 
be easily and regularly taken and recorded on the station 
log sheet in the same way as readings of other instruments. 
If some arrangement of this kind were in general use, there 
is no doubt that all power stations would be run with 
greater reliabiligy, and some, at least, with greater economy. 

- Readings of thermometers which are fitted in places 
difficult of access—such as superheaters, economiser inlets; 


_&e., are commonly very unreliable, owing to very serious 


errors introduced by the personal factor of the observer. 
Even the most conscientious attendants naturally feel some 
repugnance to scrambling over dusty, hot boilers and flues, 
up dark, dirty trenches or over grimy condensers every half 
hour or hour, especially in the small hours of the night 
shift, to take temperatures which usually show few im- 
portant variations. Human nature is. only human nature 
after all, and its weaknesses must be allowed for. An elec- 
trical or any other form of thermometer, capable of indicating 
upon an instrument which can be fixed in any convenient 


position the temperatures of apparatus in not easily 


accessible places, would ensure that these temperatures 
‘would be taken and recorded as accurately as those in the 
engine room itself. Asa check on the readings of the dis- 
tance instrument an ordinary mercury thermometer ought 
to be used occasionally, when a comparison between the 
readings of the two instruments would discover any errors, 
which could then be corrected. 

A careful and reliable record of the temperature of the 
interior of a coal stack might save heavy loss from fire by 
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giving timely warning of overheating. . Fires, once started, 
are very difficult to keep under control, especially in the 
case of large stacks. It is poor comfort for the loss of 
a stand-by stock of coal from this cause to be able to claim 
compensation under an insurance policy, since money, even 
paper money, is not an efficient substitute for boiler fuel, 
and, in these times of scarcity, it cannot always be quickly 
exchanged ‘for it. Coal-stack temperatures are commonly 
taken—when taken at all—by lowering a thermometer 
down a pipe driven into the stack. It is not difficult 
to devise an improvement on this arrangement that is both 
cheap and satisfactory. In fig. 3 is shown an ordinary 
mercury thermometer, which should be graduated to above 
boiling point—say, 225° F.—immersed in water in an 
ordinary water gauge-glass, the ends of which are closed by 
tightly-fitting corks. The lower cork should be ‘stuck in 
with shellac varnish, so that, in case of over-pressure, it 
will remain in its place, and the upper one be driven out ; 
otherwise, there would be a risk of losing the thermometer. 
A small string becket is attached to the upper-part of the 
- glass by a whipping of fine twine or strong -thread, the 
whipping being well varnished to prevent it slipping. The 
arrangement may be lowered down a pipe by means of a 
string tied to the becket. The pipes should be closed at 
the bottom, so that sufficient water or oil may be put in 
them to cover the tube containing the thermometer, and 
pointed so as to be easily driven down into any desired part 
of the stack. The advantages of this system of taking coal- 
stack temperatures over the usual method already mentioned 
are that, as the water in the tube retains its heat when the 
instrument is drawn up to be read, there is no uncertainty 
due to the mercury falling rapidly, as is the case 
with an ordinary thermometer, and that if the pipe 
_just Contains sufficient liquid to cover the glass tube, the 
thermometer will indicate the temperature of the immediate 
neighbourhood of the bottom of the pipe very accurately. 
If no liquid is put in the pipe, errors will arise, partly from 
the bad conductivity of air and partly from the effect of 
convection currents in the pipe; this last source of error 
will be considerably increased if a large excess of liquid’ be 
used, 

In addition to the foregoing sources of error, which are 
external to the thermometer, there are others which lie jin 
the instrument itself. One, which is extremely annoying 
and often difficult to deal with, frequently occurs in 
thermometers used in high-temperature measurements, say 
above 250° F. This is the “ splitting up” of the mercury 
column, a more or less rapidly-increasing portion of. it 
taking up a position in the extreme top of the bore of the 
tube, a position from which it can only be dislodged with 
difficulty. The cause of this is probably that the mercury 
evaporates owing to the high temperature, fills the vacant 
part of the bore with mercury vapour, this vapour condenses 
in the cooler upper part of the bore, and-so forms the “split 
off” portion. Some thermometers are made with a small 
cavity at the upper end of the bore ; when this is the case, 
all that is necessary is to heat the bulb carefully over a 
spirit lamp or gas flame until the break in the mercury 
rises into the cavity; the break will then rejoin, and on 
cooling, the instrument will be all right again. Great care 
must be taken, however, not to overheat the bulb, since if 
the glass is softened at all, it will be collapsed by the 
pressure of the atmosphere—or burst, if the thermometer be 
nitrogen filled. All thermometers for high temperatures— 
say over 250° F.—should have such a cavity in the bore ; 
if they have not, it is often difficult, and sometimes 
impossible, to bring down the split-off portion of mercury. 
Swinging or tapping the thermometer may have the desired 
effect, but, even when brought down, it is not at all easy 
to get the break to join. This is probably due to a small 
amount of mercury vapour between the two portions of 
liquid mercury acting as a cushion, aided, no doubt, by 
surface tension. 

Another case of splitting of the mereury column occurs 
when an ordinary thermometer, in which the space above 
the mercury is vacuous, is used for the measurement of 
very high temperatures. Obviously, in a thermometer of 
this kind, the only pressure on the mercury in the bulb is 

_that due to the Jhead of- mercury in the stem, which, in 
‘thermometers of the usual size; about-12- in. long, -is 


not above 6 Ib. per sq. in. absolute. when the thermometer 
is held vertically. The boiling point of mercury under a 
pressure of one atmosphere is 675° F., but at this reduced 
pressure it is lowered to between 550° F. and 600° F., so 
that if the temperature to be measured is higher than this 
figure, the mercury in the bulb will boil, and the vapour 
given off by it will drive the mercury column right to the 
top of the stem; therefore the temperature at which the 
mercury in the bulb boils forms: the highest limit of the 
scale. In thermometers which are required to read to more 
than 600° F., the boiling point of the mercury in the bulb 
is raised by filling the space above the mercury column 
with an inert gas—such as nitrogen—at a pressure of about 
25 atmospheres. The upper limit of the scale is then 
raised to about 1,000° F. It should be noted that, while 
nitrogen-filled thermometers furnish a satisfactory solution 
of this difficulty, they are just as liable as those of the 
ordinary vacuous type to the trouble of the upper portion 
of the mercury column splitting off, as described in the 


preceding paragraph, since evaporation from the surface of 


the mercury and condensation in the end of the stem goes 
on independently of the presence or absence of inert gas in 
the space. Moreover, if this should occur, the presence of 
high-pressure gas between the two portions of mercury 
renders their reunion very difficult, if not impossible. 

On occasions when specially accurate temperature indi- 
cations are required, as, for instance, official tests of new 
plant, extra precautions ought to be taken with the ther- 
mometers, particularly with those which are to be used for 
temperatures which have considerable effect on efficiency 
calculations, such as those of superheated steam, feed and 
circulating water, exhaust steam and condensate. -The 
ordinary brass-cased thermometers, such as are commonly 
fitted for permanent use, should not be used, but should be 
replaced by special stem thermometers having a limited 
range, and as open a scale as possible. For taking the 
steam temperature, which may be expected to lie within the 
limits of, say, 500° F. to 550° F., a thermometer having a 
range of dbout 450° F. to 600° F. should be used ; it could 
easily be read correctly to one quarter of a degree; the 
other important thermometers should similarly be gpecially 
adapted to their work. A small source of error will be 
eliminated if thermometers which are to register high 
temperatures are kept at approximately their working 
temperature for some hours previous to the test, as glass, on 
being raised from'a low to a high temperature, does not 
immediately expand to the corresponding volume, but con- 
tinues its"expansion slightly during a considerable time. All 
the thermometers should be checked both before and after 
the test by comparison with a carefully calibrated master 
instrument. In the calibration of thermometers the 
whole of the stem and bulb is at an equal tem- 


‘perature throughout, and the scales are made on ‘this 


basis. In the case of thermometers for registering 
high temperatures this condition is not often approached in 
practice, and, as mercury has a much higher coefficient of 
expansion than glass, it becomes necessary in accurate work 
to correct for this error. This is done by means of the 


‘following simple formula :— 


Te = Ty + kn (ty — 2), 
where 1, is the apparent temperature as read, 

Te is the corrected temperature, 

t is the mean temperature of the stem, 

n is the number of degree divisions of the scale 
occupied by mercury and exposed to the tem- 
perature 

k is a constant whose value is 0°000083 for the 
Fahrenheit scale, and 0°00015 for the Centi- 
grade scale. . 


The temperature ¢ of the stem cannot easily be obtained 
accurately, but a rough approximation will suffice. 

‘In concluding these notes, I trust that they will have 
the effect of drawing the attention of the engineering 
public to the importance of giving due care and attention 
to these instruments. They are not written from the point 
of view of an expert, but are the result of practical observa- 
tions in everyday working, and are intended to be read in 
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THE CONTROL OF. ROTARY. CONVERTERS. 


In a brochure.recently isshed by the British Thomson-Houston 
Co., Ltd., some-novel and interesting particulars are given regard- 
ing the methods ayailable for obtaining from a rotary converter a 
variable D.C, voltage whilst the voltage remains constant, and 
vice versa, Normally the ratio of the a.c. to the D.c. voltage is 
practically constant for any given load, and in order to vary, the 
ratio it is necessary to ,introduce reactance on the A,(, side, or to 
employ a booster machine, an induction regulator, or- split-pole 


control. The reactance method is the simplest and cheapest, and _ 


is suitable for use where the. voltage variation required does not 
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Fig. 1.—CGurRvVES SHOWING POWER FACTOR AND WATTLESS 
CURRENT OF A-REACTANCE-CONTROLLED ROTARY CONVERTER, ° 


exceed 15 per cent., which is usually the case in practice. The 
effect of the reactance depends upon the excitation of the 
machine ; if the field current is reduced below the value which 
gives unity power factor at the slip-rings, a lagging current is 
drawn from the A.c. mains, and the 
reactance lowers the slip-ring volt- 
age, and therefore also the D.C. 
voltage, while if the field current 
is increased,.a leading current 
drawn and the D.c, voltage is raised. 
Evidently the power factor varies - 
with the D.c. voltage, but even with 
15 per cent. variation of voltage the 
power factor at full load-is not less. 
than 90 per cent:, as shown in fig. 1, 
which also. shows how the power 
factor varies with any given voltage, 
how it varies when the voltage is 
varied, and- the wattless current ex- 
pressed as a percentage of the full-. 
load current which will be drawn 
from the line under various condi- _ 
tions of load and voltage. It will be 
seen that at constant voltage the 
wattless current varies only within 
moderate limits from no load to 50 
per cent. overload, and that the 
power factor of a-system may be 
greatly improved by adjusting the 
conditions so that a large leading 
current is drawn from the line. In yey 
the figure, the uppermost curves relate to the maximum voltage 
required and the lowest to a value 15 per. cent. lower, but. pre- 
cisely the same-curves hold good if the conditions are arranged 
so that the machine runs at normal voltage. with unity power 
factor, the top and bottom curves then representing-the perform- 
ance aie voltages respectively 74 per cent, above and below the 
normal, 


The use of a booster was one of the earliest methods of varying 


the voltage ratio,and enables the power factor to be controlled 
independently of the load and voltage; but with modern rotaries 
equipped with commutating poles and giving greatly increased 
outputs, booster control seriously affects the commutation, and is 
found inferior to other methods, 

_, Control by induction regulator is free from this drawback, while 
it retains the advantage that the power factor is independent of 


the load and voltage. In this case the D.c. voltage is varied by 
inserting an induction regulator between the transformer and the 
slip-rings, which increases or reduces the A.c, voltage applied to 
the rings. The regulator performs exactly the same functions as 
the booster, but without affecting the commutating conditions of the 
rotary, so that machines can be built of the largest output for a 
given size, without complications, and can be made to give a 
voltage range of 30 per cent. or more. In the latest practice the 
regulator, which was formerly a separate item, is mounted on the 


Fig. 2.—MAGNET-FRAME AND WINDINGS OF B.T.H. 250-kw, 
SPLIT-POLE CONVERTER, WITH COMMUTATING POLES. 


bedplate of the converter, which is then of about the same size 
and cost as a booster-controlled machine, and is self-contained. 
The design of the regulator has been improved, and the combina- 
tion, which is illustrated in fig. 3, is useful for correcting a low 


Fig. 3.—B.T.H, 500-kw. SELF-SYNCHRONISING RoTARY CONVERTER WITH INDUCTION 
REGULATOR, A.C. STARTING: MotoR, AND SEPARATE EXCITER. 


power factor, operating on 90 percent, leading power factor at full 


load, at any voltage. 
The remaining method of controlthe split-pole device—was 
‘~patented by the B.T.H. Co. and developed for 25-cyele work, giving 
a: D.C. voltage range of 25 per cent. with constant A.C. voltage. In 
this system each of the field poles of the rotary is divided into a 
main: pole and .a regulating pole, the latter being arranged for 
excitation either in the same direction as the main poles or in the 
- opposite direction; Asthe D.C. voltage is proportional tothealgebraic 
. sum of the fluxes of both poles, while the A.c. voltage is proportional 
to the vector sum of the ’A.c. E.M.F.’s produced by the two fluxes, 
' and thealgebraic sum can be widely varied without greatly affecting 
-the vector sum, the voltage ratio can be varied over a long range ; 
. unity power factor can be obtained. under. any conditions of load 
and voltage, and as the control is effected in the armature of the 
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converter itself, this is the simplest type of control in which the 
power factor is required to be independent of the voltage variation. 
Fig. 2 shows the field-magnet system of a split-pole rotary of 
250 Kw., with commutating poles. 


LEGAL. 


Woo.LLey vr. Watson, & Co, (BRONDESBURY), LTD. 


At the Lambeth County Court, before Judge Parry, sitting with 
the Medical Referee, on December 19th, an application was heard 


for the review and termination of an award under the Workmen's - 


Compensation Act made to Thomas Woolley, electrician, the 
employers being electrical engineers, of Brondesbury, N.W. The 
case has already been reported and commented upon in the 
ELECTRICAL REVIEW. 

On May 4th, Woolley was working for the firm at Pike's Circuit 
Cinema, Charing Cross, and he alleged that when going to fetch 
some material, a labourer employed by another firm was wheeling 
a barrow full of cement up a plank, which tipped over, a bag of 
cement falling on his left leg and displacing a cartilage. He had 
not been able to work since, and the Judge, on October 5th, held 
that the accident arose out of and in the course of his employment, 
awarding him £1 a week from the date of the accident as compensa- 
tion, which had been paid him upto the week preceding the present 
hearing, 

Mr. Kinassury, for the firm, said that in asking for the review 
and termination of the award, they maintained that the man had 
entirely recovered from the effects of the accident on November 
3rd, a month after the award. At the last hearing, mention was 
made of an X-ray photograph of the injured knee taken at Charing 
Cross Hospital when he attended there, but it was not produced. 
After considerable trouble- they had been able to procure the 
photograph. The difficulty had been whether the condition of 
the man’s leg was due to the accident or to some old-standing 
disease, and the photograph showed that the condition of the leg 
was due to arthritig of the knee joint, and not to the accident. 

ALFRED R. ToTHILi, medical student in his fifth year, stated 
that he was in charge of the casualty department at Charing Cross 
Hospital on the day Woolley met with his accident and was 
brought there. He found both knee joints inflexed, the left 
slightly more than the right. There was no swelling, and he 
could find no evidence of a fracture or limitation of the joint. 
Woolley stood talking to him for about ten minutes. Witness 
made an entry that the man had strained the knee joint, and 
treated him for that. He gave him a week in which to recover. 
He saw him again that week, but could find nodevelopment. Hedid 
’ not find-any evidence of any loose cartilage, though he suggested 
to Woolley that that was what he was suffering from, a sugges- 
tion he readily accepted as the cause for the pain from which he 
was suffering. or said he was. Witness came to the conclusion that 
he was exaggerating his condition. On June 9th he saw him once 
more, when he sent him to the consulting surgeon, Mr. Daniel, as 


witness would have nothing more to do with him. He came to - - 


the conclusion that at that time Woolley had entirely got over the 
effects of the accident. He never prescribed for a loose cartilage, 
because he did not believe it was there. On November 3rd he saw 
Woolley in conjunction with Mr. Cooge, consulting surgéon at the 
hospital. The man was able to walk easily, there being no impair- 
ment of the movement of the leg. There were then no signs of 
a detached cartilage. There was a certain amount of arthritis 
present in both knee joints, as was shown by the creaking of the 
joints, this being apparently of long standing. In cross-examina- 
tion, witness said he never saw any swelling of the knee joints. 

Dr. PASTELL, resident casualty officer at’ Charing Cross Hospital. 
said he examined Woolley in the hospital on November 3rd. He 
was not suffering from any loose cartilage, but from arthritis in 
both knees. The X-ray photograph showed the disease in a more 
extended form, and no evidence of a loose cartilage. There was 
creaking in the joints. 
able to work. He had been advised to wear a knee bandage, but 
said he had only had it on once or twice. In cross-examination, 
Witness said it was impossible to say how long the man had 
suffered from arthritis, but it was present before the accident. 

Mk. BLOXHAM; for Woolley : Do you say that he is capable of 
doing the same work now as he did before the accident ?—Yes. 

JUDGE PARRY: Such as climbing ladders and kneeling down ?— 
I think so. 

Dr. M. Dutcu, physician at the Lewisham Military Hospital, 
said he examined Woolley on August 27th, and found no evidencé 
of fluid in the joint, or of a movable body, but he found arthritis 
present, both knees suffering from it. He thought the man was 
quite fit to do the same work as he did before the accident. The 
disease, in his opinion, was of long standing. 

Dr. Ivor DAVIES, specialist, said he also examined Woolley, and 
found distinct evidences of arthritis. It was very marked, and 
was of years’ standing. There was no evidence of an accident to 
the knee joint. In cross-examination, Witness said he was quite 
capable of climbing ladders and kneeling. 

On behalf of Woolley, Dk. ROBERTSON, his panel doctor, said he 
had attended him for some years, and he had never complained of 
not being able to do his work through arthritis in the knees. 
He came to him during the time he was attending hospital, and 
found him suffering from a very swollen and inflamed knee joint. 
He was of opinion that the man had displaced a cartilage, and 


Witness thought then the man was quite © 


recently recommended him to !wear a bandage. He did not yet 
think he was fit for work, and certainly did not think he could 
climb ladders. In cross-examination, witness said he thought 
it would be some weeks before he could go back to work. 

After the Medical Referee had examined Woolley, JUDGE Parry 
asked if he had made any effort to do any kind of work? ‘ © 

AppLicanT : No; I have done nothing whatever. 

JUDGE PARRY said the Medical Referee had spoken very strongly 
to Woolley about getting back to work. Addressing the man, he 
said he could work very well on the level if he tried, and now was 
his time to do something, for men were needed. He must get to 
work as soon as possible. 

WOOLLEY said he did not feel able to go up ladders with safety. 

JuDGE PARRY said he could find plenty of work where he 
would not have to dothat. He could not go on getting his £1 a 
week for ever. It was quite time he made a big effort to get. back 
to work. The Medical Referee was of opinion that the condition 
of the left knee was due to the accident, and that the arthritis 
arose out of it. He suggested to suspend the present order to pay 
the man £1 a week, and grant him 15s. a week until February Ist, 
in which time he could try and find work, and the result could be 
reported to him. Addressing Woolley once again, he urged him 
to get to work, saying, “ You may have a little pain at first, but 
you must stick that and‘do your best.” 


SECRET PrRocESS IN RUBBER MANUFACTURE, 


In the Chancery Division Mr. Justice Peterson had opened before 
him on Tuesday, December 19th, the action of the Alperton Rubber 
Co. v. Manning and others, by.which the plaintiff company sought an 
injunction to restrain the defendant Manning from communicating 
to the Belgium Tyre Co., Ltd., or other persons, certain infor- 
mation acquired by him while in the service of the plaintiff com- 
pany for the benefit of the plaintiff company, and also to restrain 
the Tyre Co. from taking advantage of the information so com-, 
municated. 

Mr. Hughes, K.C., and Mr. Hodge appeared for the plaintiff ; 
Mr. Herbert, K.C., and Mr. Manning for the first defendant ; and 
Mr. Tomlin, K.C., and Mr. Devonshire, holding the brief for Mr. 
Deighton Pollock (who was ill), for the Belgium Tyre Co. 

Mr. HUGHES, in opening the case, said: The plaintiff company, 
who were originally incorpofated under another name, were con- 
nected with the washing of rubber, but in 1912 they changed their 
name to the Alperton Rubber Co., and commenced to manufacture 
various rubber compounds. Many extremely hard substances now 
used were really rubber productions and were important because 


‘of their insulating property in connection with electrical work. 


They were used for magneto distributors. The plaintiff com- 
pany had a very large number of different formule for the 
mixing of the rubber. The defendant Manning came to their 
works early in 1912. There was no written agreement .of service. 
One important mixing arose in the following way :—The plaintiffs 
did a considerable amount of work for the Bosch Magneto Co., and 
that company used a material called Stabilit, which at that stage 
was produced in Germany. After the war began- it became 


_ impossible to get Stabilit from Germany; the Bosch Co. in 


England was very anxious to get’ a satisfactory substitute for it, 
and approached- the plaintiffs, amongst others, with a- view to 
getting them to manufacture a satisfactory substance. An analysis 
was sent for the plaintiffs’ assistance by the War Office. The 
works foreman of the plaintiffs was a man named Fisher, and he, 
aftér many experiments, arrived at a satisfactory substitute for 
Stabilit. This result was attained in the month of June, 1915, 
when the product was submitted to the Bosch Co. and passed by 
them as satisfactory, and it was also passed by the War Office, who 
were equally anxious about the matter, as these magnetos were 
very largely used for their engines. There were.many other 
formule for mixing which the plaintiffs had, and in some cases 
they worked out the mixtures themselves ; in others, the customers 
would supply the formula for the mixing they required. The 
formula would then be kept on two cards, one 6f which would be 
given to-Fisher and the other to a man named Drummond, in the 
drug or compounding works, where the actual mixing was done. 
The works records, when not actually required, were kept in the 
company’s safe, care being taken to prevent people getting at the 
knowledge they contained. On June 29th the company gave 
Manning a month's notice, suggesting that he should take a 
holiday until the expiration of the month, so that from June 29th he 
was not on the premises. After he left, Manning invited Fisher 
to join him in the formation of a company to work a substance 
now known as “ Alperlite,” pointing out that he had obtained the 
formula from the plaintiffs’ loose-leaf book. It was found that 
the formula was not in the book he had left behind, and Fisher 
and Drummond were the only persons who could know the 
formula, The two cards had been removed from the book, and 
the plaintiff company would have no means of ascertaining this 
mixture. The defendant stated that he had had an offer of £200 
for the formula, but Mr. Fisher, after saying that he would think 
the matter over, wrote declining to have anything to do with it. 


. It would appear that Mr. Manning had removed one of the loose- 


leaf books from one of the company’s offices, and he claimed that it 
was his own property. Counsel did not see how that could be, 


’ as it was paid for with the company’s money. He had, however, 


offered to return the book, but that was not sufficient. Shortly 
after the termination of his engagement with the plaintiff com- 
pany, Manning got into communication with the Belgium Tyre 


_Co., who were also manufacturers of a certain class of rubber 


goods, and it would appear that as early as July, before his engage- 
ment with the plaintiffs had terminated, he-was giving them an 
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order. The defence was a denial that Manning was making use 
of any knowledge that he had acquired while iri the service of the 
plaintiffs, and the Belgium Tyre Co. alleged that they had acquired 
nothing from Manning over which the. plaintiffs had . any 
rights. They admitted that Stabilit was manufactured in 
Germany, but not entirely in that country, and they denied that 
any formula used im the plaintiffs’ business belonged exclusively 
to the plaintiffs. eo 

Witnesses were called for the plaintiffs to prove that Manning 
knew the formula of the plaintiffs’ Alperlite, and that the 
Belgium Tyre Co. were now supplying a substance identical with 
it. The success of the eompound depended upon the formula and 
not upon the skill of the workman who compounded it, and any 
departure from the formula would tend ‘to alter the specific 
yravity, the insulating properties, and the flexibility. ~ 

At the conclusion of the plaintiffs’ case the hearing was 
adjourned until next sittings. : 


RATING OF ELECTRIC: TRAMWAY LINES. 
LONDON County CouUNCIL’s APPEAL SUCCESSFUL. 


Av. the County of London Quarter Sessions, at Clerkenwell. Mr. 
A. P. Lawrie, K.C. (Deputy-Chairman), delivered judgment in this 
appeal against the quinquennial assessment by the Assessment 
Committee of the Holborn Union of tramway lines in the Boroughs 
of Finsbury and Holborn. 

Mr. LAWRIE, in giving judgment, observed that throughout the 
hearing the fact had more and more impressed itself upon them 
that this case need never have come into Court, and that was 
equivalent to saying that, particularly at this time, it never ought 
to have come into Court. It was a most deplorable thing to see 
two public bodies spending large sums of money in fighting over 
matters which should have been easily capable of adjudication 
without litigation. The Court could but feel that if each party 
had approached the other with the earnest desire to settle, a 
solution would have been reached very similar to the result they 
had arrived at, and much of the ratepayers’ money would have 
been saved. But while a settlement would have been easy if that 
course had been adopted, a decision in the case was by no means so 
simple. Whenthe parties found that-the question was to be fought 
they both appeared. to have shut their eyes to the points telling 
against them, and have opened them very wide to every point that 
even appeared to tell in their favoyr, with the obvious result that 
differences necessarily increased, the valuations of the rival sides 
were hopelessly at variance, and both included many obviously 
untenable claims, either of additions or deductions. When the 
case came into Court they gladly recognised. that every assistance 
possible was given to them by all concerned, and they could not 
speak too highly of the great care and ability with which 
the case had been presented. The Court had asked themselves 
what a reasonable man would have anticipated at the time in 
question, and in the main they had based their finding on the 
accounts of 1914-15, but there were many variations in those 
accounts available to anybody in 1915, both figures of increased 
receipts and expenditure already incurred.. There were also ten- 
dencies which seemed clearly defined which they had had to con- 
sider, and they had had to decide which of those would affect a 
prospective tenant.. They had had to discourage certain ascertained 


figures which would not have been anticipated. Any decision in - 


such circumstances must be largely a matter of speculation. The 
result they had arrived at was that the total rateable value in 
Finsbury should be £6,527, which was in the neighbourhood of 
two-thirds of the amount of rateable value (£9,770) appealed 
against. The judgment of the Court, therefore, was that the 
appeal be allowed, with costs, and that those figures be inserted in 
the valuation lists. His Lordship merely desired to add that that 
decision might be of some assistance to the parties in the effort he 
was sure they. would make, without any further litigation, in the 
outstanding cases in the Borough of Holborn. 

In reply to Mr. RypeE, the DEPUTY-CHAIRMAN said that, if 
desired, he.could work out the figures for the remaining parishes 
in Holborn. 

Mr. CLAVELL- SALTER: I think, perhaps, it would be more 
convenient to see if we can settle in the light of your Lordship’s 
observations. 

Mr. RypE: Your Lordship says the result arrived at is two- 
thirds of the rateable value appealed against. I am content to 
take the assessment in the other parishes as two-thirds of the 
amount appealed against. 

MR. CLAVELL SAUTER : I suppose you are. : 

The DEPUTY-CHAIRMAN: I suppose My. Clavell Salter would 
not go as far’as that. If you (Mr. Ryde and Mr. Salter) can come 
to some arrangement I think it will be best, but if you cannot I 
am prepared to work out the figures for the other parishes on the 
same lines as I have worked out these. The figures are before me, 
and it will-not be an inconvenience to me ; so, failing a settlement 
between yourselves, I am prepared to do it. 

COUNSEL on both sides acquiesced in that proposal. 

Mr. RybE also suggested that they should try and agree the 
gross values, which, he said, would affect nobody. 

FR CLAVELL SALTER: I agree that we ought to try and do 

at. 
_ The DEPUTY-CHAIRMAN observed that he was rather under the 
impression that the gross values had been arranged. 

Mr. CLAVELL SALTER said his Lordship would remember that at 
the outset. of the case he submitted that the appellants had no 
locus standi there on the ground that they had not taken the neces- 
sary steps as provided by the statute. He would like the matter to 
he left open so that it might again be mentioned, 


The DEPUTY-CHAIRMAN : Certainly. 

Mr. RypeE : I understand that the appeal is allowed with costs 
as regards Finsbury. I take it, as your Lordship has not worked 
out the figures for the other parishes, that the question of costs is 
not yet decided ? 

The DEPUTY-CHAIRMAN said that was so. 

Mr. CLAVELL SALTER: May I take it that the Court would be 
to consider whether each party should pay. their own 
costs | 

The Deputy-CHAIRMAN : If is a very substantial reduction, a 
very large reduction, and ‘it was necessary for the appellants to 
come here before they could get the reduction. 

The matter was then formally adjourned until a day in the New 
Year, when, it-was understood, the result of the conference between 
learned counsel on both sides would be made known. 


LEAHY AND OTHERS r. KERRY ELECTRIC SuprLy Co. 


Berore the Master of the Rolls, in the Irish High Court, Dublin, 
a settlement was intimated in an action by Mr. C. I’. N. Leahy, 
and nine others, members of his family, for an injunction to 
restrain the Kerry Electric Supply Co. from selling milling 
machinery demised to them at the Fleck Mills, Killarney. The 
terms were that the defendants shou'd expend £500 on the erection 
of a power engine in the mills 12 months from the termination of 
the war, and that they should be at liberty to sell the machinery 
in the mill on condition of lodging the proceeds in the National 
Bank, Killarney, in the names, jointly, of plaintiffs and defendants. 
In the event of defendants failing to erect a power engine, the 
money lodged is to be the property of the plaintiffs, but compliance 
with the condition leaves the money with the defendants, His 
Lordship directed the defendants to pay the plaintiffs’ costs, 


COLONIAL TELEGRAPHS AND TELEPHONES. 
By R. W. WEIGHTMAN, M.L.E.E. 


(Abstract of paper read before the Inst1ruTION oF - 
ELECTRICAL ENGINEERS.) 


No review- on this subject would be complete without a 
reference to the great services the late Sir William Preece 
rendered to the Colonial Administrations during his lifetime; 
upon the advice he gave the foundations of many of the 
Colonial systems were laid, and in many cases the super- 
structures also were built. From-Sir William’s association 
with the Colonial services, and with the gradual standardisa- 
tion of materials and plant generally in the Home. Depart- 
ment, and the publication by the Department of books of 
technical instructions, the Dominions and Colonies have got 
more or less-into the way of accepting Post Office practice ‘as 


beyond question. 


The Administrations of the Dominions send their chief _ 


technical officers around the. world to see what is being done, 
and to cull from the various systems of. the world those 
features which appear to them as being most advantageous 
for adoption in their own countries. Thus we find in the 
Dominions practice which is a mixture of British and Ameri- 
can, and perhaps even a little Continental. But as the bed- 
rock of it all, British Post Office practice is outstanding. 

In the earlier days, many of the engineers, and many 
officers of other ranks as well, appointed in the Dominions 


and Colonies, were men who had received their training in ~ 


the various home services. This still applies to appointments 
in the Crown Colonies, but it is only rarely the case now in 
the Dominions. We find the youths of the Dominions quali- 
fying in their respective engineering departments for even 
the highest positions in them. 
There are, however, several Colonies in the tropics in which 
the heat, and the highly electrical condition of the atmos- 
phere in some cases, are so trying that Europeans must have 
the relief of a change to a temperate climate at frequent 
intervals. For the filling of engineering appointments in 
these Colonies, the Colonial Office will always look for men 
at home. Higher salaries are offered than men in similar 
positions in England are paid, but the difference is often 
swallowed up in the higher cost of living, in the expense of 
trips to England -necessary for health’ reasons, and, if the 
engineer be a married man, in the cost_of what practically 
amounts to maintaining two homes; and so in the end the 
Colonial engineer is rarely as well off financially as he would 
have been had he remained here. This is surely a matter 
which should reeeive the consideration of the Colonial authori- 


. ties.. Low salaries for men in positions of responsibility are 


false economy. 

In another direction the Governments of the Crown 
Colonies are very short-sighted. They do not encourage their 
engineers sufficiently to keep themselves up to date. A tech- 
nical officer, on whose initiative the engineering methods of 
a Department depend, should he specially commissioned by 
his Government to visit England at least every three or four 


years, to enable him to keep in touch with the latest develop-_ 


ments. 
With well-trained staffs of European character, the engi- 
neers of Canada, Australia, and New Zealand are relieved of 
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those countries where the bulk of the labour is black. 
Australia there is an Arbitration Court for the investigation 
and settlement of labour disputes, and any difficulties of this 
nature that arise between the administrations and the work- 
ing staffs of the telegraph and telephone organisations are 
referred to it. In New Zealand there is a Board of Appeal 
on somewhat similar lines. 

In Canada there is a law under which employés can apply 
for a Board of Conciliation to discuss the differences between 
themselves and their employers; but in regard to this, one 
high official in Canada remarks: ‘‘It is a debatable question 
se it is of any advantage to either employers or em- 
ployés. 

In South Africa practically all skilled work is done, and 
all supervising positions are held, by Europeans. The rough 
work is done by the natives, and many natives are also em- 
ployed as unskilled linemen. All departments of industry 
are hampered by the disinclination of the natives to work. 
Where they aré employed as linemen there is not that con- 
tinuity of service which is desirable, and their utter lack of 
sense of responsibility is the cause of much anxiety to the 
engineer. Engineers in all the black Colonies have the same 
experience in this respect, and in some cases their difficulties 
are increased by the refusal of their Governments to provide 
acequate supervision. 

The rates of pay to Europeans in the Dominions and 
Colonies vary generally ‘with the cost of living, and any 
refetence ‘to them would be liable to be misleading, unless 
the: -living expenses and the local conditions in each case 
were ‘also stated. 

Of all the Dominions and Colonies, Canada is the only one 
that has made any headway in the manufacture of apparatus 
and material for telegraph and telephone purposes. Practi- 
cally all wire, cable, subscribers’ instruments, and manual 
exchange equipment used throughout the telephone services 
of the eountry are made in the Dominion. Automatic -ex- 
change apparatus, where this is in use, is obtained from the 
United States, but even this is now being assembled and 
built up in Canada. Copper wire, iron wire, and pole fittings 
are also made to a large extent. Telegraph apparatus is 
generally got from the States, and also the glass insulators 
60 largely used. Porcelain insulators, where these are used, 
have been obtained to some extent from the Continent. 

In Australia, cast-iron pipes, stoneware-conduits, copper 
tapes and binders, and certain of the pole fittings -are manu- 


factured in the country. Prior to 1913, practically all the ~ 


insulators used came from Germany, but insulators of both 
porcelain and stoneware are now being made within the 
Commonwealth. A fair amount of magneto telephone appa- 
‘ ratus and switchboard material is obtained from Sweden, 
while some of the larger exchange switchboard plant and the 
Strowger automatic apparatus now being introduced come 
from- America. Wire, cable, telegraph apparatus generally, 
and material of a kindred nature are obtained almost exclu- 
sively from Great Britain. It is the rule to invite tenders 


for .all supplies and to. give preference to goods of. British - 


. manufacture. 
_ The other Dominions and Colonies import practically all 
their plant. This is largely obtained from England, 
quantities of telephone apparatus, especially, have in the past 
been supplied from both the Continent and the United States. 
The great distances these countries are situated from their 
sources of supply, and the delays in delivery that have taken 
place, have been serious drawbacks to the smooth working 
of most of the Colonial engineering departments. The engi- 
neer in a colony has to prepare his estimates of expenditure 
well in advance, but he. cannot send off his indents for 
materials until the funds are actually sanctioned by his Gov- 
ernment and voted by his Legislature. His estimates cover 
new works which cannot be proceeded with until the mate- 
rials arrive, and as it takes anything from three to twelve 
menths to get supplies from British ‘manufacturers, it fol- 
lows that in many cases the votes have lapsed to the Treasury 
before the materials reach him, the money is no longer avail- 
able, and the work cannot go on until the ‘‘ ins-and-outs”’ of 
the whole matter have been explained to: the Government. 
In the meantime the: workmen, who have been retained in 
anticipation of the material coming to hand within a reason- 
able time, have had little. or nothing to do, but their salaries 
have had to be paid just the same. Strong complaint is fre- 
quently made by Colonial engineers in this connection, and 
the author would like to impress upon manufacturers of tele- 
graph and telephone plant the great need there is for the 
_more. prompt execution of orders. from the Colonies. Before 
the war, it. was. no uncommon, thing to hear. an engineer say 
he would not: put up, with the dilatoriness. of. British manu- 
facturers,-and that he would send his orders to the Conti- 
nent, and in some instances orders were actually sent there. 
In the Dominions. and-in- some Colonies these difficulties 
ars got over by the establishing of “‘ reserve stores,’’ in which 
ample supplies are kept to meet all ordinary demands. This 
is a plan which every colony with any considerable system 
should adopt. It involves the sinking of a certain amount 
of capital.in the stock, but the convenience and the saving 
of money, in workmen’s wages.are worth more. than the 
‘amount of interest incurred. Under this system all materials 
are purchased from the. stores, and.as they are issued the 
stotes ,account is credited with their value from. the funds 


but . 


the 


-tion on the lines of the home Post Office. It is 


In carrying out works are. thus reduced to a minimum, 


much of the worry which falls to the lot of the engineers, in . provided for the works for which. they are required. - Delays 
um 1 


‘ ADMINISTRATION. 


The methods of administration throughout the Colonies are 
naturally varied to meet the local conditions, but in all the 
Dominions (with the exception of Canada) and also in all 
the larger Crown Colonies the telegraphs and: telephones are 
combined with the postal service. of the country, and ‘the 
Postmaster-General is the officer responsible to the Govern- 
ment for the proper management of the organisation as. a 
whole. In some instances the office of Postmaster-General 
is a political one, and in such a case the permanent head of 
epartment is the ‘secretary, as in England. 
In some of the smaller Colonies telephone exchanges have 
been established by private companies; but apart from these 
the telegraph and telephone systems are generally on so 
small a scale that they do not justify the appointment of a 
fully-qualified telegraph or telephone engineer to control 
them, and so this duty falls to the colonial public works 
engineer, whose responsibilities will include everything of an 
engineering nature from harbour works to electric bells. 
Under the public works engineer there will perhaps be a 
telegraph or telephone inspector, who is often a man of good 
experience and who will, at any rate, relieve him of respon- 
sibility for the practical part of the work. Es. 

In the larger Crown Colonies we usually find an organisa- 
both con- 
venient. and economical to combine the staffs of the postal 
and telegraph ‘and telephone services of a country under the 
one administration. Unfortunately, under this system there 
is a tendency for the commercial. staff to. assume functions 
which ‘are liable to bring them into conflict with the engi- 


’ neering section, with a serious loss of efficiency to the latter. 


The. officer who is responsible for the traffic and operating 
sections of the organisation is inclined to see things only 
from the point of view of the traffic side, and the views of 
the engineer are, therefore, liable to be subordinated to his. 
The efforts of the most capable engineering body in the world 
may be thwarted and the engineers themselves discouraged 
if there is undue interference and a lack of sympathy and 
support from the Postmaster-General and his staff. 

The telegraph and telephone services of Canada are quite 
separate from each other, as*in the United States. Sections 
of the telegraph system scattered throughout the country, 
and including a considerable mileage of submarine cable, are 
under the Government, and these are connected up. through 
the lines of the public companies.. By far the larger portion 
of the system is in the hands of the great North-Western 
Telegraph Co. and the telegraph departments of the two 
great railway companies, the Canadian Pacific and the Grand 
Trunk,’ There is no active competition between the different 
administrations. Each has its defined sphere of operations, 
and adequate. communication between the. different systems 
_ The telephone services.of Canada in the Provinces of Mani- 
toba,..Alberta, and Saskatchewan are controlled dnd mainly 
owned and operated by the local Governments, but there are 
also private telephone companies and municipally-owned. ex- 
changes in operation. In the other.parts of the country the 
telephones are in the hands of private companies, some. of 
them operating over large areas of country. There is no real 
competition between the large administrations... Each has 
its particular area of operations, and the exchange and long- 
distance services are carried on without opposition. The rural 
companies are, however, frequently started in competition 
with the ruling company, and intercommunication difficulties 

In the three provinces named each system is. obliged by 
law to give connection to all the others, and the long-distance 
lines of the three provinces are also interconnected. 

The construction of rural lines by independent local com- 
panies for the. purpose of giving telephone service to farmers 
is much encouraged by the various Provincial Governments, 
and in this respect Canada is a shining example to. the other 
Dominions and Colonies. 3 
_ In the great Australian Commanwealth, the telegraphs and 
telephones area close monopoly under the Post Office. The 
Postmaster-General is the Parliamentary head of the Depart- 
ment, and the permanent head is the secretary. In each of 
the States the local. head is designated. the Deputy_Post- 
master-General, and all sections of the department, including 
the engineering branch, are under his control. The chief 
electrical engineer at headquarters is responsible to the secre- 
tary, but his position is largely consultative, and there is not 
that direct.line.of control. over. the, engineering organisations 
of the various States which is usual... He communicates direct 
with the head engineers in” the States upon all. technical 
matters, but notwithstanding this, there has not been that 
close co-ordination of engineering practice avhich is. possible 
under a centralised form of administration. 

Lines for public use in country districts which may not be 
immediately remunerative to the department may be erected 
under a system of guarantee, under which the department 
bears 50 per cent. of the estimated annual loss; the balance o 
th: loss is borne by those interested in the construction of the 


persons living in the 
or con- 


lines. 
. The fullest encouragement. is given to 
country to erect their own. lings, either 
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jointly with their neighbours, for connection with post offices 
or exchanges, and the department furnishes applicants with all 
the information they may require. 
In New Zealand the Postmaster-General is a_ political 
officer, and the secretary is the permanent head of the ad- 
ministration. In the districts, the chief officer is styled ‘‘ The 
Telegraph Engineer,” and he is responsible to the chief engi- 
neer at headquarters, who is again responsible to the secre- 
tary. The department has a complete monopoly of the tele- 
graphs and telephones of the country, and it does not encour- 
age the formation of private companies for the establishment 
ot rural or other lings. Under the Telegraph Act no person 
or persons may construct telegraph or telephone lines for hire 
or profit, but there is no hindrance to persons erecting lines 
for their own use. Many such lines have been put up by 
farmers in the back blocks of the country where the Govern- 
ment do not feel warranted in - spending money on lines 


which offer little prospect of paying their way. Such lines . 


usually terminate in a Government officé or exchange, where 
they are given connection with the Government system. ‘They 
are usually built as cheaply as possible, and. the service is 
yenerally inferior, and faults are of frequent occurrence. The 
Covernment exercise no supervision or authority over these 
private installations. 

In South Africa, the telegraphs and telephones are also 
under the Postmaster-General, who is the permanent head 
of the Administration, the political chief being designated 
“Minister for Posts and Telegraphs.”’ Of all the Dominions 
outside Canada whose telephones are administered by a Gov- 
ernment department, South Africa is the first to adopt the 
“functional ’’’ system. With the advent of the Union, the 
separate administrations were merged in the one central 
administration and a ‘system closely allied to the. “ terri- 
torial,’ which had been in force in the Cape Colony, was 
applied to the whole of the.Union. The country was divided 
into seven districts for administrative purposes. With the 
great development of the telephone system, this method of 
administration was found to be unsuitable. . The ‘“ func- 
tional’’ system was introduced about three years ago, and 
the Postmaster-General, when in England last year, informed 
the author that it was working with the greatest satisfaetion. 

In practically all the Colonies and Dominions the railways 
belong to the State, and in some of the smaller Colonies a 
feature of the administration is the amalgamation of the 
railway telegraph engineering and electrical signalling systems 
with the engineering department of the Post Office. 

All electrical signalling systems are of a cognate character, 


and come, naturally, within the scope and training of tele-- 


graph engineers and linemen, and any Colonial Administra- 
tion which may contemplate such an amalgamation need have 
no fear for the results provided a capable and well-organised 
staff is available. 

Under some administrations telegraph and telephone engi- 
neers are required to carry out the departmental electric 
lighting -work, and it is a highly debatable question whether 
this principle is a good one. The author’s opinion is that in 
the specialisation which is necessary to-day in telegraphy and 
telephony, it is too much to expect an engineer to be expert 
also in the lighting and power applications of electricity in 
the larger sense. 

. (To be continued.) 


TRADE STATISTICS OF NEW = ZEALAND. 


Tue following figures, showing the imports of electrical and 
allied goods into New Zealand in 1915, are taken from the 
official statistics which have just reached this country. The 
figures for the previous year are given for purposes of com- 
parison, and increases or decreases noted. In each year the 
country named is the country of origin of the goods. 

1914. 1915. Ine. or dee. 

£ 


Leather belting.— £ 

From United Kingdom ... 4,000 4,000 — 
,,. United States a, 1,000 2,000 + 1,000 
,, Other countries ve 1,000 2,000 + 1,000 

Total... 6000 8,000 + 2,000 

Belting, other than leather.— 

From United Kingdom _... 27,000 22,, - 5,000 
», Australia 1,000 1,000 
» United States Wii 3,000 2,000 — 1,000 
» Other countries 1,000 1,000 

Total 32,000 25,000 — 7,000 

Engine packing — 

From United Kingdom 11,000 11,000 _ 
», Australia: 1,000 1,000 
‘,, United States 4,000 5,000. + 1,000 
», Other countries 2,000 1,000 - 1,000 

Total “18,000 18,000 — 


1914. 1915. 
Scientific instruments.— £ £ 
From United Kingdom 5,000 4,000 

Germany’ x. 1,400 

» United States 1,000 1,000 

», Other countries 1,600° 1,000 

Telegraph and telephone. wires, iron.— 

From United Kingdom... 5,000 9,000 

Generators, motors, and transformers.— 

From United Kingdo 55,000 44,000 
» France 1,000 
Germany 5,000 2,000 
» United States 23,000 26,000 
», Other countries 2,000 ,000 

Total 86,000 74,000 

Electric batteries and cells — 

From United Kingdom 4,000 5,000 
», United States 2,000 1,000 
,. Other countries 1,000 1,000 

Total 7,000 7,000 

Carbons and insulating material 

From United Kingdom 6,000 4,000 
» Australia ~ 2 4,000 
» Other countrie 1,000 2,000 

Total 13,000 6,000 

Other electrical material — 

From United Kingdom 65,000 67,000 
», Germany 7,000 
» United States 26,000 30,000 
», Australia a 4,000 2,000 
Other countries 3,000 9,000* 

Total ... :.. 105,000 108,000 
* Sweden £4,000. 

Meters, electricity.— 

From United Kingdom _... 10,000 8,000 
Other courtries 2,000* 1,000 

Total 12,000 9,000 
*Germany £2,000. 

Lamps, electrical.— 

From United Kingdom 21,000 23,000 
» United States 7,000 7,000 
,, Other countries 4,000* 11,000 

: * Holland £2,000. 

Steam engines.— 

From United Kingdom — 15,000 13,000 

Gas and oil engines (except for motor-cars).— 

From United Kingdom 70,000 43,000 
; United States 18,000 14,000 
,. Other countries... 1,000 1,000 
Total 89,000 58,000 

Boilers.— 

From United Kingdom _... 9,000 13,000 
», United States ,000 

Total -..: 9,000 15,000 

Insulated cable and wire.— : 

From,United Kingdom 117,000 102,000 
United States 8, 3,000 
» Belgium A 
Other countries... 2,000 

Total. 147,000 107,000 

Mining machinery.— 

From United Kingdom 21,000 15,000 
Australia 2,000 2,006 
» United States a 4,000 15,000 
» Other countries 2,000 13,000 

Total 30,000 45,000 

Railway and tramway plant.— 

From United Kingdom 44,000 56,000 
Australia 3,000 4,000 
,, Other countries 3,000* 1,000 


* United States £3,000. 


Inc. or dec. 
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WAR ITEMS, 


Prohibited Trading.—The London Gazette for De- . 


cember 22nd contains further lists of bodies and persons with 
whom trading is prohibited in Argentina and Uruguay, 
Brazil, Chile, Greece, Japan, Liberia, Spain, and other coun- 
tries. 


The Sterling Telephone & Electric Co., Ltd.—The whole 
of the enemy shares of the Sterling Telephone & Electric Co., 
J.td., of London and Dagenham, have been acquired from the 
Public Trustee by Sir John Bethell, Bart., M.P., who will 
act as chairman of the company. Sir Thomas Bethell and 
Mr.’ C. S. Syrett have also been elected directors. 


Excess Profits Tax.—In the pom of Commons, Mr. 
Bonar Law stated, in reply to Mr. Thorne, that down 
to the 16th inst. the amount of excess valine duty, including 
munitions levy, paid into the Exchequer was £73,699,000, 
That was larger than the estimate for the period. —Daily 
Telegraph. 


The Enemy in Australia.—Mr. Jensen, Australian Minis- 
ter for the Navy, has issued a report showing that two months 
ago the electric wires of the. cruiser Brisbane were deli- 
berately cut by unknown persons. ‘He gave instructions for 
instant dismissal of any workman bichoniioiae to the Industrial 
Workers of the World.—Times. 


Economy in Metals.—The Minister of Munitions an- 
neunces that the Metals and Materials Economy Committee, 
recently appointed under the chairmanship of Mr. C. W. Field- 
ing, will “ consider and suggest the action necessary to secure 
economies in metals and materials as regards their use in 
inunitions of war, taking into consideration matters affecting 
design, methods ‘of purchase, stocks, import, distribution and 
control; with powers to take such evidence as may be neces- 


sary -both from the Departments of the Ministry and from- 


inanufacturers.—Morning Post. 


“To be Wound Up.—The. Board of Trade has ordered the 
following to be wound up :— 


Mechanical & General Inventions Co., Ltd., 11, Long Acre,- 


Tiondon, W.C., dealers in mechanical and general inventions. 
“eee : T. D. Hawkin, Whitehall House, Charing Cross, 
Salsbury Co., Ltd., 11, Long Acre, W.C., dealers in lamps 
and accessories. Controller : We BL Hawkin, as: above. 
H. Traun & Sons, 25, Goswell Road, London, E.C., manu- 
facturers of ebonite and vulcanite goods. Controller: J. D. 
Pattullo, 65, London Wall, E.C : 


Exemption Applications.—At the Glasgow Tribunal, an 
electrician in one of the city theatres appealed for exemption 
oa the ground of indispensability. The manager said all the 
assistants had already enlisted, and the principal electrician 
in another of their theatres was waiting notice to join the 
Naval Air Service. It required a skilled man to operate the 
lights, as in the case of fusing or anything going wrong a 
panic might ensue and the public would be endangered. The 
appeal was dismissed, but as the man was a skilled elec- 
triclan exemption was granted conditional on his undertaking 
work of national importance. 


Chipping Norton Tribunal has deferred for a fortnight an 
application by the Military Representative for the withdrawal 
of a conditional exemption certificate held by Mr. W. H. 
Hellver, manager for the Electric Light Co. 


At the Horsham Tribunal, an employer applied for permis- 
sion to appeal for an electrical wireman in view of consider- 
able work in hand. The man was in category B3. It was 
suggested that there were only two or three of such men in 
the town. The Military Representative pointed out that the 
regulations provided that such men were only to be exempted 
when engaged on work of national importance. The applica- 
tion was not granted. . 

The electrician of a Birniinghers theatre is considered to be 
s9 necessary for its working that it was stated at the Local 
Tribunal last week that if he had to go into the Army the 


theatre would probably have to close down. It was pointed _ 


out that his work could only be carried out by a skilled man, 
and that it was quite unsuitable for a woman. He had to 
work at a great height above the stage and on the roof, and 
he was necessary for the safety of the theatre. Exemption 
was given until March 26th. —Birmingham Post. 


Before Calne (Wilts.) Rural Tribunal, on December 13th, 
Walter Gingell, electrical engineer with Lord Walter Hervey, 
So appealed for, and was allowed exemption until January 

At Dawlish (Devon), exemption was claimed for Mr. C. 
C. Hodges, manager of the Electric Light Co. For the direc- 
tors, Dr. C. N. Lovely said that Mr. Hodges was previously 
exempted to November 30th. Since the last appeal the 
directors had advertised in the London technical Press, and 
eight replies were received. Of this number two were con- 
sidered to be suitable, but on writing for the necessary parti- 
cvlars they heard no more of them. . Mr. Leonard Lees, J.P., 
for the military, opposed exemption, on the ground that Mr. 
Hodger could be spared. Dr, Lovely replied that if M 


~ 
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Hodges went they would have to close down; there was no 
other alternative. The question of substitution was raised, 
and Mr. Lees expressed the opinion ‘that it was a case in 
which it might be tried. In the-end the Tribunal allowed 
exemption until May Ist, the question of substitution being 
left, open to the Military. 

Mr. G. C. Booth, electrician, appealed to the Whitby Tri- 
bunal for the retention of A. M. Cattle (31), indispensable to 
the business. Temporary exemption to April 2nd was granted, 
with V.T.C. condition. 

On the appeal of the cared a certificate of conditional 
exemption held by Mr. A. Harlow (18), electrical engi- 
neer, with the Godalming  ialoctricity Co., has been cancelled, 
and the period of exemption reduced ‘to _—— 14th and 
made final. 

At Oswestry, the Military Representative sdieell for a review 


‘ of the certificate of conditional exemption allowed to two em- 


ployés of the Electric Light Co., aged respectively 40 and 25, 
and stated to be indispensable. for the carrying on of the 
undertaking. Confirming the exemption, the Mayor protested 
against the case being brought before them after the Tribunal 
had previously décided it. 

At Bedford, the Igranic Electric Co. appealed for the reten- 
tion of F. Morris, who was exempted until June Ist. 

At Winchester, the city electricity department appealed for 
the retention of the City Electrical Engineer (35), the assistant 
meter tester and inspector (25), a man “in charge of electrical 


‘installations and repairs (38), the cashier and ‘accountant (37), 


an engine driver (39), two stokers (34 and 39), three electrical 
fitters and wiremen (39, 28, and 27), a cable jointer (40), and 
a man in charge of mechanical and cable work (36). The 
electrical engineer stated that he had agreed to spare the 
youngest wireman, and the other two were necessary to keep 


the installations going. He felt that the staff had been cut . 


down as much as was possible consistent with running the 
undertaking safely. The Town Clerk mentioned that the 
Electricity Committee were of opinion that the electricity 
supply to the city could not be maintained unless they” had 
these men. The Tribunal formally refused the appeal for 
the youngest wireman, but delayed the calling-up for a 
month; granted conditional exemption, whilst present. cir- 
cumstances continue, to the cashier and accountant; and 
exempted the remainder as being in. certified occupations. 

At Buxton, an electrician appealed for a member of his 
staff, aged 33, on the ground that he was indispensable in 
connection with running contracts at several public institu- 
tions, &c. His ‘staff was now reduced to two, one of whom 
was unfit for military serviee. Ald. Slater: You are not the 
only electrician in the town. Appellant: I think I am. the 
only qualified practical electrician employing skilled. elec- 
tricians. Exemption to April 15th was. granted. 

The Witney U.D.C. electricity department appealed to the 
Oxfordshire Appeal Court for a renewal of the certificate 
granted to Victor Brice (19), electrician at the supply station. 
When the last exemption was granted it was-arranged that 
Brice should be released if a substitute was offered. Captain 
Bailey (Military Representative) said that it was difficult to 


' find a substitute, and it was no use adjourning the case for 


that purpose. Mr. F. G. Curel, manager of the station, said 
that Brice was really a pupil; he had made every effort to get 
a substitute, but electricians were extremely scarce. None of 
the four men he had could take sole charge of the generating 
station; all of them worked seven days a week. A further 
two months were conceded. 

Before the Oxfordshire Appeal Court, on December 12th, 
the City of Oxford Electric Tramways, Ltd., appealed for 
R. D. Price (33), unit adjustor. At a previous sitting the 
case was adjourned to allow the company to arrange with 
the Military authorities for the release of a man of 24, fit 
for general service, in lieu of Price, and it was now. stated 
that the man of 24 had been passed for general service, and 
had joined up. Price was temporarily exempted for three 
months. 

On the appeal of the Rochdale Corporation tramways de- 
rartment, conditional exemption has been ‘given, on the re- 
commendation of the Advisory Committee, to two motormen, 
aged 28 and 36. 


Dry Cell with Gelatinous Electrolyte.—A rather in- 
genious solution for obviating the drying-out trouble of the 
electrolyte in dry cells, and the deterioration of the electrode even 
when on open circuit, is made the subject of a patent by Edward 
McGall and M. D. Malcomson, of Orange, N.J. It has been dis- 
covered that by using a colloidal gelatinous electrolyte of caustic 
soda and starch, the ordinary defects of dry cells are largely done 
away with, and that when, for example, zinc and oxide of copper 
are employed the efficiency of such cell is greatly increased, being, 
in fact, greater than that of a wet primary battery employing 
similar electrodes and an alkaline electrolyte.. This is due, in part, 
to the starch grains or other particles of organic material in the 
colloidal solution apparently increasing. the ionisation of the 
e lectrolyte whereby the, capacity and- conduetance: are increased. — 
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THE AE.G. AND FUTURE EXPORT TRADE 


One of the most remarkable facts brought to light in recent years 
relates to the grip which the leading electrical engineering groups in 
Germany have, or had, obtained in different parts of the world. Apart 
from the footing gained in British Overseas Dominions, which has 
probably now been largely removed, these groups have developed 
their sphere of activity in China, Japan, Mexico, and in practically 
all the Republics in South America. The-direct export trade from 
Germany to oversea countries has been greatly facilitated by the 
formation of transmarine supply and tramway companies, which 
first expand into installation contractors, and then develop into 
general contractors, whether the machinery, plant and accessories 
are procured from Germany or elsewhere, or partly made on the 
spot. With these introductory remarks attention may now be 
directed to the future aims of the A.E.G., as disclosed by Dr. 
Walther Rathenau at the recent annual meeting, and although the 
observations specifically refer to this company, it is reasonable to 
apply.them also to the Siemens-Schuckert Co. and the associated 
Siemens & Halske Co. in connection with their transmarine 


ramifications. 

The principal subject discussed at the recent annual meeting of 
the A.E.G. in Berlin, as in certain former years, referred to the 
rate of dividend which was recommended for adoption. Several 
shareholders suggested that the accounts would permit of the pay- 
ment, instead of the 12 per cent. then proposed, of a rate of 14 per 
cent., as paid in years of peace. In opposing this contention, Dr. 
Walther Rathenan is reported to have stated that: without the 
possession of the undisclosed reserves, the undertaking would 
probably have suffered very séverely in wartime. The dividend 
rate was carefully examined by the directors, whose fees were 
fixed according to the raté, and who, therefore, had a great interest in 
the percentage. . If, nevertheless, they exercised reserve in calcu- 
lating it, that was not due to an ill-intentioned policy, or one of 
accumulating reserves, but it was based upon the construction of 
the undertaking. Those who were shareholders. must know that 
they were interested in an undertaking which was certainly well 
established, but which ‘entertained no chances for speculative 
development, and also had not the advantage of offering a surprise 
in dividends. As to the renewed wish for a higher dividend, the 
speaker proceeded to emphasise the dark side of the problem. He 
said that above £20,000,000 was invested in the undertaking, but a 
considerable portion of that was employed abroad in the form of 
branches, investments and credit both in neutral and hostile 
countries. The directors did not know at all how to value that 
capital.. The business was international, and over 40 per cent. of 
the work’ was exported in times of peace. If the export trade 
after the war should be lacking, the buildings which served that 
purpose would be without employment. In order, however, to 
maintain the business, a large expenditure of work, energy, and, 
above all, of money, would be necessary. The reserve fund was 
provided for difficult times. Could it not, even-once, happen that 
the company might not earn any profits? Then efforts would 
be made not to remain without any dividend. 

Dr. Rathenau proceeded to state :—“‘We are a peace under- 
taking; that is characterised by a great ramification over all 
European and ex-European districts. The company is interested 
abroad through branch establishments, branch undertakings, credit 
and contracts ;. the transmarine, the international business in 
general, claims a considerable amount of our annual turnover. If 
we decided at the beginning of the war to undertake a very funda- 
mental transformation of working, we did not conceal from our- 
selves the danger assumed by us that the question cancerned the 
subjection of a portion of our property to great depreciation, and 
the exclusion of a considerable part of our regular business. We, 
nevertheless, resigned ourselves to this new form of business with 
enthusiasm, under the consideration that it is our duty, as a factor 
in German economy, to serve the. country’s defence, and place our 
workshops, machinery, and men unreservedly at disposal for the 
great common purpose. In this connection we have been led by 
the idea that this war is not a war of months, but extends over 
years. On reaching our decision considerable services were rendered 
by the fact that the reserves—just the reserves—made it possible 
for us to raise buildings and plant out of the earth, without the 
danger of touching our assets. The liquidity of funds, which is a 
costly luxury and which represents over £5,000,000 without em- 
ployment, has contributed in this direction. The efficacy which 
the company developed is great. The ‘question concerns over 
250,000 sq. metres of supercial area which we built over ; 30 hectares 
(74 acres) are roofed in, and the war contracts already run into 
nine figures. 

Dr. Rathenau continued :—‘‘ Also, if one does not mistake the 
political and military situation, the feeling cannot be excluded that 
now, for the first time, after a long while, a light appears in the 
distance—a peace light—but this situation also cannot relieve us 
from our: duties. We have also to continue to strengthen our 
equipment, even to create buildings and large new works, since it 
is known that the Hindenburg programme claims the whole force 
of the country—that through this mighty strain of labour Germany 
has become an arsenal.” In conclusion, the speaker stated that ‘“ the 
auxiliary service law makes every one of us a soldier, and in this the 
A,E,G. has to play ‘its part.” ; 
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tiffs sued the defendants. 


SOME NOTES ON WARRANTIES. 
[From our LeGaL Contriputor. ] 


Many manufacturers in different parts of the country are at 
the present time engaged in manufacturing and selling goods 
which are rather outside their own line. Consequently, it is 
the more important that they shall pay attention to the 
terms of the contracts which they undertake to fulfil. For 
instance, a man accustomed to manufacture and sell a parti- 
cular kind of lamp will not concern himself about warranties 
of any kind; but when he commences some new manufacture, 
those whom he has to supply will probably bind him to the 
fulfilment of very strict conditions. 

A large number of cases which reach the courts in relation 
to the sale and purchase of goods depend to some extent upon 
the question of warranty. Was 2 warranty given? Was 
there a breach of that warranty? These are_ questions of 
great importance to dealers in goods of all descriptions. 

It is of the utmost importance that if a warranty is given, 
it is carefully carried out. A breach may lead to consequences 
the scope of which it is impossible to foresee. 

At the same time, the machine, or whatever it is, can only 
be expected to do what is required of it if it is properly 
erected. If an accident happens owing to improper erection 
by the purchaser, the seller is not to blame. 

In a case recently heard at Birmingham. a firm of engineers 
and founders. in Coventfy sued another firm of engineers in 
Birmingham to recover damages for alleged breach of warranty. 
The defendants had supplied a crane, to be placed on a cupola 
platform, to lift about 15 cwt. Soon after the crane was 
erected in its place, it fell over when carrying a weight less 
than it was warranted to carry. with the result that one un- 
fortunate workman in the employ of the plaintiffs was killed, 
and the accident cost the plaintiffs over £200, paid under the 
Workmen’s Compensation Act. To recover this sum the plain- 
It was alleged by the defendants 
that the crane was perfect in its construction, and that it 
fell owing to careless erection by the plaintiffs, and an undue 
strain upon a particular arm of the crane which was not 
placed on a level foundation. In this case there was an amic- 
able settlement, but asto the question of breach of warranty, 
judgment was entered for the defendants. 

A ‘warrantv need not necessarily be expressly given. If it 
annears by the contract that the buver relies on the vendor's 
skill or judgment, and the goods sold are in the wavy of his 
business, the vendor is bound to supnly goods reasonably fit 
for the purpose, and there is an implied warranty that they 
dre so. For example: .A shipbroker gave an order to the - 
salesman of a coal merchant for bunker coal for a steamship, 
and said they had been using ‘“‘B”’ coal. and the salesman 
said he could suyply ““S”’ coal, which ought to suit if “R"’ 
coal suited. Whereupon the broker gave the order for the 
“S$” coal, which proved to be worthless for bunkering. It 
was held that the ¢alesman’s statement was tarrttamount to a 
warranty, and that the warrantv had been broken (Crichton 
and Stevenson v. Tove (1908), 8.C. 818). 

There is all the difference in the world between the kind of 
representation which is generally made to induce a sale and 
that which is a warranty in the strict sense of the term. 
Everv seller extols his own merchandise. - A. B. tells vou his 
metallic filament lamps are the finest in the world. Go into 
C.D.’s shop next door, and his man behind the counter will 
tell vou that C. D.’s lamps are the finest in the universe. 

What a man savs by way of commending his own gonds 
cannot be twisted into a warranty. Nor is a mere expression 
of opinion a warranty so as to be part of the contract. 

In a leading case the vendor put un a horse for sale by 
auction, and the plaintiff bought the horse for £2980, relying 
on the positive assurance made to him privately the dav 
before the anction that the horse was sound. It turned out 
wrong, and the nurchaser sold it for a reduced price and sued 
the vendor for breach of warrantv. It was finally held on 
anneal that what was said about the horse was representation 
enlv, and not a warrantv, and that the vendor could not be 
held responsible for a misrepresentation, unless made fraudu- 
lently. An expression of opinion is not a warranty, and is 
not, therefore, a part of the contract. A buyer who proves a 
breach of warranty is not entitled to avoid the contract and 
refuse the goods unless there is an express stipulation to that 
effect in the contract. ; 

It must be acknowledged that the distinction between a 
warranty and a mere representation is in some cases rather 
fine. It has been generally held that where a representation 
is shown by the evidence to have been intended to influence 
the buver, and, in fact, was intended as a warranty which 
would be an essential part of the contract, it will he taken 
as a warranty, and where it was not reduced to writing the 


“warranty, as a part of the contract, will be tested by the 


evidence showing whether or not the representation was made 
pending the sale, and subsequently accented as a bond-fide 
warranty. An interesting illustration of the extent to which 
an guarantee and description contained in a trade catalogue 
will be presumed to be a warrantv is found in the case of 
Williamson v. Rover Cycle Co. (1 W.R. 615). The plaintiff . 
hought a machine from the defendants’ agent. which answered 
the descrintion in their catalogue—which he read before buv- 
ing—and there was in the catalogue an express guarantee that 
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the manufacturers had taken all precautions to secure good 
quality of material and workmanship, and that they guaran- 
teed to make good any defects in these respects any time 
within a year. The plaintiff used the machine frequently, 
and at last, within a few weeks of the expiry of the guaranteed 
period, the steering part broke, the front wheel was detached, 
and the plaintiff injured. The plaintiff, after the accident, 
sent the machine to the ‘manufacturers, who replaced the 
broken parts and threw them away. The plaintiff, relying on 
the warranty, sued the defendants and got a verdict for £120 
damages. In the Divisiona) Court this decision was reversed 
and judgment entered for tie defendants, and this decision 
was upheld by the Cours of Appeal on the ground that the 
accident and the appearance of the broken tube were no 
evidence of any breach of warranty. Witnesses who had seen 
the broken part after the accident said it was a clean break, 
and not the result of defective.material or workmanship. The 
defendants having replaced them and thrown them away, 
their non-production did not shift the burden of proof upon 
the defendants. 


BUSINESS NOTES. 


Book Notices.—The December issue of the British 
Westinghouse (lub Vews is a “ Blighty” number, published for 
Westinghouse men with H.M. Forces. ‘It contains a number of 
amusing sketches and notes that will be very interesting to others 
besides those for'whom they are written. Nothing in the issue is 
more timely than the picture of a sturdy British Westinghouse 
workman who is going to“ Strike Hard in the Coming Year” at 
home, while his fighting comrades do likewise just across the 
Channel. 7 


Calendars.—Messks. Conpuits, Ltp., of 

Garrison Lane, Birmingham, have sent us another of their pocket 
diaries which we have found so useful in past years—“ just the 
thing ”—with handy tables and other technical information ; and 
a desk blotter handsomely designed and finished in bronze, which 
cannot possibly conceal itself under a pile of papers, as does that 
elusive sheet of blotting paper, which is never there when it is 
wanted. 
Messrs. Downes & DaviEs, of Stanley Street, Liverpool; have 
issued a calendar for 1917. It is a charming study of “Elaine,” 
with the firm’s name and a neat little set of monthly slips both 
unobtrusively placed. 

MEssks. GRINDLAY, Ross & Co., Ltp., of 47, Waterloo Street, 
Geeow, have issued a wall calendar for 1917, with monthly date 
slips. 

From the Hart AccumuLATOR Co., Lrp., of :Marshgate Lane, 
Stratford, E., we have received a desk blotting pad for 1917, with 
the calendar for the year neatly placed on each sheet. 


_France.—La Compagnie Générale de Constructions et 
d Applications Electromagnetiques is the name of a new company 
which has lately been formed at Pantin, near Paris, with a capital 
of £52,000. 

Holidays.—The works of the HoFFMANN MANUFACTURING 


Co., Ltp:, Chelmsford, are closed until January Ist for holidays and 
stock-taking. 


_. Bankruptcy Proceedings—L. A. THomson (trading as 
Saville & Walton, 39,- Victoria Street, S.W., electrical engineers and 


conerentnrn).—Tenstee (Mr. E. S. Gray) released December 18th, 


Trade Announcement—Mr. T. A. Nunwick, of 
4, Carr Street, Blackfriars, Manchester, has been appointed agent 
for Lancashire and Yorkshire by the Midland Electric Manufactur- 
ing Co., Ltd., of Birmingham, and will represent the firm from 
January Ist. This is in addition.to the other agencies at present 
held by him. 


LIGHTING AND- POWER NOTES. 


Aylesbury.—The responsible Ministry has informed the 
U.D.C. that it is unable to recommend the L.G.B. to agree to an 
application for sanction to a loan to give an additional supply to-a 
local firm. The Council has decided to meet the case by laying 
a larger main at an estimated ‘cost of £150, one-third of which is 
to be paid by the firm, together with not less than 25 per cent. of 
the total outlay for at least five years’ by current used ; the price 
per unit, is to be 1jd.,with a special fuel clause. Lloyd’s Bank, 
Ltd., has been asked to increase the eleétricity loans to, £21,600, 


Baildon (Yorks.):— E.L. Proposau.—The District 
Council has asked the, Shipley Council if it will undertake to 
_supply and distribute current in the Baildon area on the same 
tefms as in Shipley. The Shipley Council has expressed its willing- 
ness to stipply Baildon if terms can be arratiged, and has instructed 
the electrical engineer to prepare.an estimate as to probable con- 
sumption. and réport to the next'méeting.“ 


Bolton.—Pustic a view to minimising 
the increasing number of accidents, a conference of representatives 
of the Electricity, Gas, Tramways, and Watch Committees has 
decided to install electric lighting at points to be selected by the 
Chief Constable. 


Bedford. — Prorosep Extensions. —The T.C. has 
adjourned a recommendation by the electrical engineer to carry 
out certain extensions costing £34,076, including new turbine 
plant, mains, transformers, &c., with a view to supplying a large 
consumer outside the borough. A minimum revenue of £2,890 per 


‘year for five years was guaranteed, while the consumer had agreed 


to pay towards the cost some £5,119. The engineer pointed out 
that the existing turbine had saved 20 per cent. in coal, while the 
proposed 1,500-Kw. set would save about £2,000 a year additional, 
and obviate the present need of falling back on older and less 
efficient plant to meet increasing demands. 


Bradford.—WacxEs.—Many of the employés of the 
Bradford Corporation electricity department, through the National 
Union of General Workers, are demanding an increase of 10s. per 
week on pre-war rates of pay. The respective departmental Com- 
mittees will first consider the demands, and make recommendations 
to the Special War Bonus Committee of the Corporation. 


Brighton.—The Lighting Committee of the T.C. has 
decided to dispose of a 440-Kw. Willans-E.C.C. set for £1,250. The 
set was purchased in 1897 for £4,788. : 


Burnham (Somerset).—Price Increase.—The Elec- 
tricity Co. has informed the U.D.C. that the price of current has 
been increased from 5d. to 6d. per unit. ~ 


Chile.—Permission has been granted to Senores Francisco 
Undurraga and: Ismael Jerez Diaz Valdes to utilise the waters in 
the Department of La Victoria forthe production of electric power 
for lighting and industrial purposes.—Board of Trade Journal. 


Colwyn Bay.—Year’s Workinc.—The working of the 
Counc.l's electricity department, for the, year ended March 31st 
last, has resulted in a surplus of £1,216. : 


Continental.—Sratn.—La Sociedad Electrica Rotena is 
the name of a company which’ has lately been formed in the 
Province of Cadiz, to establish a small central electric lighting 
station in the town. 


East Ham.—The question of reconsidering the present 
scale of charges for electricity supply has been referred to the E.L. 
Committee. 

+ Hirers of arc lamps whose contracts are in abeyance have been 
permitted to: use them during the Christmas season at specified 
hourly charges. 


Epsom-Ewell.—E.L. Proposats.—The Epsom R.D.C. 
has decided to waive the receipt of the necessary July notice by the 
Wimbledon T.C. and the South Metropolitan Electric Tramways 
and Lighting Co. in their application for prov. orders for E.L. at 
Cuddington, and Cuddington and Ewell respectively. The view 
taken is that it would be a great help to Ewell to have a supply of 
current from a large central station like the County of London 
station. 

The Epsom U:D.C. has decided to apply to the B. of T. and the 
R.D.C. with a view to obtaining protection in respect of the order 
of 1912, under which the Council is authorised to supply premises 
in Ewell with electricity. ; 

The Ewell P.C., after considering the matter, has decided to 
submit the following resolution to the B. of T., and to ask for a 
deputation to be received on the subject :—‘ That the Ewell Parish 
Council is strongly in favour of a cheap and efficient supply of 


"electricity being installed at the earliest possible moment. It is, 


furthermore, of opinion that one of the greatest needs of rural 
parishes in the South of England is cheap and reliable power. 
This would do more than anything to keep the village industries 
alive.” 

London.—St. Pancras.—The Electricity Committee, in 
view of the restriction of materials, has decided that until such 
time as the King’s Road new plant is in operation, no application 
for current other than for national purposes will be entertained, 
other than where tenants take over premises already equipped. 

KENSINGTON.-The General Purposes Committee has consented 
to an application by the Kensington and Knightsbridge E.L. Co., 
for the raising of the charge for electricity for lighting (i.¢., 5d. per 
unit). Similar applications by the Notting Hill Co. were granted 
in 1915 and 1916, and it was therefore agreed to raise no objection 
to this company increasing the price to 53d. ‘per unit after the 
December quarter, and until June 30th, 1917. , 


Londonderry.—PRorosep Loan.—The T.C. has author- 
ised an application for sanction to’a loan of £4,700 in connection 
with the electric light’ and water extension schemes, the estimate 
having been exceeded owing to the increased cost of machinery. 


Manchester.—The Corporation electricity department set 
up a record one day last week, over 800,000. units being consumed 
during the 24 hours. 


Southampton.—The Borough Electrical Engineer has 
drawn the attention of the Council to the flooding of the mains on 
the Western shore ; also to the difficulty of getting spare machinery 

rts—a particular case being steel spindles for the coal conyeyor 
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load on the station has occurred, this now approximating that of the 
winter before the war. 

Further boiler plant will-be required before or when the lighting 
restrictions are removed, and consent is to be asked for this new 

lant. 

. The T.C. is to place an order with the Chain Belt Co. for an 
elevator to be. installed for a new coal bunker. The price is 
approximately £76. 


Southend-on-Sea.—PRoposeD PLANT Exrension.—The 
electrical engineer reported that the capacity of the existing plant 
at the generating station and in the battery room at Chalkwell 

Park was 3,220 Kw., and that in his opinion the demand upon the 
plant would at the termination of the war, and when the lighting 
restrictions had been removed, amount to approximately 3,800 Kw., 
in addition to which a margin of 500 Kw. would be necessary as a 
stand-by, and that consequently it would be necessary to take-into 
consideration at an early date the desirability of acquiring two 
750-KW. steam generators which could be installed in the existing 
floor space available, thus avoiding the expense of carrying out 
extensions to the engine room. The Electric Lighting Committee 
has referred the matter to a sub-committee for consideration and 
report. A recommendation by the Highways and Works Committee 
that notice be given to the Southend Gas Co. to determine the 
existing agreement for public street lighting was rejected by the 
Council. 


TRAMWAY and RAILWAY NOTES. 


Birmingham.—Tramway Stoppace.—On Friday last, 
owing to the bursting of a steam pipe at the Nechells temporary 
power station, the whole of this plant was shut down temporarily, 
and as a result the tramway service was again suspended during 
two short periods of the morning. 


Bradford.—W Aces.—In connection with the negotiations 
already proceeding in-the tramway department for advances in 
the wages and revision of conditions of work of certain classes of 
workers, the Tramways Committee met again last week on ‘the 
matter, and resolved that drivers who have not received an 


advance since the commencement of the war be granted jd. per . 


hour advance, and that all other male employés of the traffic staff 
(including drivers and conductors) be granted 4d. per hour increase, 
irrespective of scale advances, as a special war wage, on account of 
the increase in the cost of living. Overtime is to be paid for at 
the rate of time and a half, either on the seventh day or over the 
normal time on other days. The men’s demand was for 1d. 
advance. 


Continental.—Sparn.—The Sarria-Las Planas section of 
the new electric railway of the Compania de Ferrocarriles de 
Cataluna, to connect Barcelona with Tarrasa, has lately been com- 
pleted and opened for traffic. 

A concession has been granted to Messrs. Chavarri Petremont 
and Co. for the construction. and working of an electric tramway 
for goods traffic, from the.station of Miravalles (on the Castijon- 
_ Bilbao Railway) into the town.—.Board of Trade Journal, 


Chile-—A decree has been published granting to Don 
Eduardo Heyraud permission to construct and work an electric 
street railway between Santiago and Reuca ; the line will be of 
metre gauge, and approximately 8 km. in length.— Board of Trade 
Journal. 


Rochdale.—The Tramways Committee attributes the 
recent fatal accidents on its system to the dark condition of the 
streets, and the manager is to approach the Chief Constable with a 
view to some improvement, either in the lighting ofthe cars or of 
the streets on the main car routes. 


Shipley.—The abstract of accounts for the year ended 
March 31st last, issued last week, shows that all the trading under- 
takings have made. profits—even the gas department having con- 
verted a former loss into a profit, owing to advanced prices. The 
only contributories to relief of the rates, however, were the tram- 
way department, £574, and the water department, £729. 


Southampton.—EFricrency (?) oF FemaLe Lasour.— 
Asa result of the ticket stock-taking for the year ended March 
31st, 1916, it was found that tickets of the face value of £408 were 
unaccounted for. It was thought at first that a mistake had been 
made on the previous stock-taking, but after full investigation the 
tramway manager states that he is bound to arrive at the con- 
clusion that the discrepancy is accounted for by the transition 
from male ‘to female employés.. They first adopted the system of 


women conductors in August, 1915, and practically at the same 


time the entire ticket-office staff was replaced by girls. Owing to 
the work being intricate, and in many cases far beyond the under- 
standing of the women conductors taken on at that time, mistakes 
in booking were extremely frequent, and were not always detected 
by the new. and inexperienced ticket-room staff. In his (the 
manager's) report of February, 1916, regarding the control of the 
office staff, he made special reference to the state of chaos which 
existed in the ticket room up to that time. Girls were much more 
careless about losing tickets than the men were, although this 
faulp has been greatly remedied of late by adopting stern methods 
A ticket érror book ies now been adopted, which .automatically 


prevents error through this cause. Another point is that a great 
number of tickets were used in the women’s training room, and at _ 
one time a large number of these were taken from stock and not 
booked up. Before the ticket error book was inaugurated, con- 
ductors undoubtedly accidentally kept packs of tickets out instead 
‘of paying them over at night. This may have resulted in many 
packs being missing during the stock-taking, and possibly next 
year when stock is taken a large number of the tickets short may 
be found. The manager is absolutely satisfied that there has been 
no monetary loss in this connection, and that the shortage is 


purely a paper one. 


Southend-on-Sea.—Application is to be made to the 
B. of T. for permission to use double-decked tramcars upon the 
light railways in the borough. In view of the difficulty of securing 
the necessary material required for maintaining the tramways, the 
electrical engineer has been authorised to purchase parcels of any 
material required, subject to the sanction of the chairman. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia—Sypnry.—January 22nd. Electrical plant 
(converter, battery, booster, and switchboards) for the Castlereagh 
Street sub-station, for the ‘Municipal Council. Specification from 
E.L. Department, Town Hall.* 

. February 19th. Municipal Council. Meters, maximum demand 
indicators, feeder regulators. Specification from E.L. Department, 
Town Hall. 

PreRTH.—January 10th. P.M.G.’s Department. Telephone 
instruments and parts. See “ Official Notices” December 15th. 

MELBOURNE.—Januafy 3lst. Department of the Navy. 
Dynamos, switchboard, motors, balancers, and control gear, for 
Flinders Naval Base. Specifications from the Director of Naval 
Contracts, Melbourne. 

March 5th. Corporation.. One 7,500-K.v.A. turbo-alternator. 
Specification (21s.) from the Town Clerk. 


Bootle. — Corporation. Tramway rails. 
Notices” to-day. 

Leith. — January 3rd. Electricity Department. 6,000 
tons of washed singles during six months from January 15th, and 
(alternatively) 12,000 tons of washed singles during 12 months 
ee 15th. Burgh Electrical Engineer, Great Junction 
‘Street. 


New Zealand.— Dunepin.— January 24th. Motor- 
generator, accessories and spares. City Electrical Engineer, Market 
Street, Dunedin.* 

TAURANGA. February 12th. Borough Council. Supply of six 
three-phase transformers, 11,000-400 volts. Messrs. H. W. Clime 
and Sons, Consulting Engineers, Raetihi—.Z. Shipping and 
Commerce. 


Spain.—The municipal sali of Astorga (Province 
of Leon) have recently invited tenders for the concession for the 
electric lighting of the town during a period of 15 years. Tenders 
have also been invited by the municipal authorities of Pedreguer 
(Province of Alicante) for the electric lighting of the town for 
two years. 

West Ham.—January 11th. Corporation. One water- 
tube boiler, one 3,000-Kw. turbo-alternator. See “ Official Notices ~ 
to-day. 

Wigan.—January 8th. Tramways Committee.. 30-H.P. 
motor hentia Mr. Frank re General Manager, Market 
Place. 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Department in London. 


See Official 


CLOSED. 


Australia—P.M.G.’s Department, N.S.W.:— 


telephone apparatus, £1,151.—Automatic Telephones 
(Aust.), Ltd. 

30,000 jointing sleeves, £236.—Western Electric Co. (Aust.), Ltd. 

N.S.W. Public Works Department :— 

The tender.of Harvey & Phillips, originally accepted for the supply of 16 
D.C. motors and equipment (see Exec. Rev., December 15th), has been 
annulled, and thé contract —_— to Warburton, Franki, Ltd 
(Electric Construction Co.), £3, 

Department of Defence :— 
Installation of 18 intercommunication telephones at Victoria Barracks 
Melbourne, £189.—T. Draper & Co. 
Victorian Railways Department :— 
Signal lighting transformers for power signalling.—Aust. Gen. Electric Co, 
Half-watt lamps, lanterns and globesi—Aust. Gen. Electric Co. 
—Tenders. 


Government Contracts.—In the list of War Office con- . 
tracts announced in our last issue, for the name Bristol Ebonite Co 
Ltd., read British Ebonite Co., Ltd. 
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Ilford.—U.D.C. Coal for the Electricity. Department 
for four months :— : 
Bradbury, Son & Co., Ltd.—Tamworth small nuts, 50 to 60 tons per month, 
at 25s. 1d. per ton. 
E. Foster & Co., Ltd.—_West Cannock D.S. nuts, 7 in. to 2in., 50 tons per 
month, 27s. 10d. per ton; also 20 wagons East nock 4 ft. 14 in. nutty- 
slack, 21s. 4d. per ton. : 


Oakley, Sollas & Co., Ltd.—Nailstone 14-in. main nutty slack, 100 tons per 


month, 20s. 3d. perton. . 


London.—Srt. Pancras.—Owing to a fire at the Newdi- 
gate Colliery, the B.C. has had to buy other classes of coal. 


Rawtenstall. — Corporation. Additional switch-panels 
at the electricity works, Hareholme : British Westinghouse Co. 


VARIABLE-SPEED GEARS FOR MOTOR 
ROAD-VEHICLES. 


By ROBERT E. PHILLIPS. 


Tue following is an extract from a paper read before the 
INSTITUTION OF MECHANICAL ENGINEERS, on the above-named 
subject :— 

Klectric Transmission.—Electric systems, or, as they are 
tuore properly designated, petrol-electric systems, owing to 
the prime movers employed being of the internal-combustion 
type, may be conveniently divided into four groups :— : 

1. In which the surplus power of the engine is stored in 
the form-of electric energy in a battery of accumulators and 
is given out when required to augment the power of the 
engine, of which the Pieper or Auto-Mixte may be taken as 

2. In which the entire power of the engine is converted 
into electrical energy, which is absorbed continuously by an 
electric motor driving the road wheels of the vehicle, of 
which the Stevens may be taken as an example. 

3. In which electric energy is employed to start and 
accelerate the vehicle, after which the drive from the engine 
to the road wheels is transmitted through a magnetic clutch, 
of which the Germain may be taken as an example. 

4. In which the electric energy is wholly or partially em- 
ployed to: start and accelerate the vehicle, after which the 
electric drive is cut out and the power is transmitted to 
the road wheels mechanically, of which the Thomas may be 
taken as an example. 

Although it may well be argued that each is best adapted 
for a particular class of work, there is no gainsaying the fact 
that the second system is the only one which has been used 
on a commercial scale for any considerable length of time. 
Dealing, however, with these systems in -their numerical 
order, the points in favour of the first system are that the 
surplus power of the engine is being continuotisly stored in 
the form of electric energy which is available for use when 
the power of the engine requires to be augmented, and that 
the engine and dynamo run at a constant speed, which en- 
alles the former to be run to the best advantage and enables 
the latter to produce a current of suitable voltage to charge 
the accumulators at the proper rate. 

The points in favour of the second system are, first, its 
siinplicity, as the whole of the power of the engine is con- 
verted into electrical energy, which is transmitted direct to 
the motor driving the road wheels; secondly, the small num- 
ber of its parts; and thirdly, as the speed of the engine is 
independent of that of the vehicle it can be run at the speed 
at which it gives its maximum power and efficiency. It is 
claimed for the Stevens transmission that the over-all com- 
mercial efficiency running in normal omnibus service is 79 
per cent., and that this efficiency arises chiefly from the great 
economy both in petrol consumption and in general upkeep. 
The factors which make for economy in. petrol consumption 
are the slow speed of the engine as compared with the speed 
of the transmission shaft, and the ability of the vehicle to 
free-wheel, i.e., run without propulsion, for a considerable 
part of its running time; while the factors which make for 
economy in upkeep.are: (1) The simplicity of the transmis- 
sion, in which no gear-wheels, no clutches, and no battery 
are employed; (2) the absence of transmission stresses due to 
the elasticity of the electrical drive; (3) the absence of clutch- 
ing and de-clutching as obtains in mechanical gearing; and 
(4) the non-breaking of any electrical circuits during driving. 
This system has been used in the Tilling-Stevens omnibuses and 
other public service vehicles for several years. In the-London 
seivice alone these omnibuses have run over 6,000,000 miles 
at an estimated cost of 7.132d. per mile; while in the run- 
ning of over 3,000,000 miles on solid rubber tires in the Lon- 
don service of omnibuses an average of 20,148 miles per tire 
has been obtained. : 

The advantages claimed for the third system as compared 
with the first or second systems.are, first, that when the load 
is within the capability of the engine the drive between the 
engine and the road wheels is practically, though not abso- 
lutely, mechanical, at which time the electrical losses are 
reduced to a minimum; and, secondly, that the mechanism 
can be used for braking purposes. Against these, however, 


is the serious drawback that mechanical means has to be 
employed .for the reverse, in addition to. which the double 
commutator adds to the complication of the control. It is 
also claimed for this system that. as the electrical equipment 
is used solely, or mainly, for starting and accelerating, the 
equipment can be made comparatively smaller, lighter, and 
cheaper ;. but this would seem to be a fallacy, as the output 
of the electrical equipment cannot be confined to starting and 
accelerating duties only, for the simple reason that occa- 
sions must arise when more power than can be obtained ‘on 
the direct drive will be called for, thus making it necessary 
to use the electric transmission. As this is the most severe 
duty that the electrical equipment can be called upon to 
perform,’ it must be of such proportions as will propel the 
vehicle during the whole working period without overheating 


if trouble is to be avoided. 


As regards the fourth system, this is considered more econo. 
mical than a direct electrical’ transmission, but against this 
must be set off the complications which arise from the intro- 
duction of the planetary gear and the clutches. The Thomas 
transmission has undergone two trials under the auspices of 
the Royal Automobile Club. The first trial was with a 36-H.P. 
Leyland lorry over a distance of 2,008 miles, the running 
being continuous day and night. The weight of the lorry 
urladen was 4.502 tons, and the weight of the load, including 
passengers, 3.181 tons, making a total of 7.683 tons. The 
rurning speed was not to exceed 12 miles per hour, and aver- 
aged (running time only) 10.47 miles per hour; the fuel 
consumption worked out at 7.555.miles per gallon, giving 
58.046 ton-miles per gallon calculated on the gross weight and 
24.030 miles per gallon calculated on, the net, load. During 
the trial no work was done upon the transmission with the 
exception of lubrication, for which 5} 0z. of oil. were used, 
and at the end of the trial the whole of the transmission, 
with the exception that thé teeth~of the double helical planet- 
ary wheels were somewhat worn, and two brushes, four 
sparking tips, and one brush contact point were sufficiently 
burnt to require renewing, was in good condition. The 
second trial was with a 12-16-H.p. Delahaye car from London 
to Edinburgh and back, in which test the fuel consumption 
was approximately 35 miles to the gallon, giving 67.9. ton- 
miles per gallon. An omnibus fitted with this transmission 
and running in a regular service in London has given from 
104 to 11 miles per gallon of fuel. It would therefore seem 
that the claim that this system is. more economical than the 
direct electrical system is well fourided. : 

Petrol-electric systems are without doubt handicapped as 
compared with the sliding type of change-speed_ gears—at all 
events, for use in pleasure and light commercial vehicles— 
first on account of excessive weight, and secondly on account 
of lack of power of rapid acceleration. As regards weight, 
it does not appear possible to make this compare favourably 
with the mechanical types of variable gearing without seri. 
ously risking its efficiency, and even breakdown under severe 
duty. With respect to acceleration, it must be borne in mind 
that sudden: acceleration of the engine—which in a purely 
mechanical transmission is at once transmitted to the road 
wheels—only results, in a petrol-electric system, in an in- 
creased generation of electricity in the dynamo, which is 
followed later by increased speed of the electric motor as the - 
magnetic flux is built up in the generator, and therefore an 
appreciable time elapses before the current has had time to 
make its influence felt at the road wheels. For heavy com- 
mercial work neither the increased weight nor the sluggish- 
ness in acceleration is a matter of much serious. moment; an: 
the latter defect may even be a blessing in disguise, as it 
affords a means of cushioning any shocks that may he set 
un in the transmission system by unskilful or peed om driving. 
As petrol-electric systems allow of maximum acceleration. with- 
out subjecting any part of the vehicle to undue strain, they 
have, as compared with mechanical gears, the great advan 
tage that it places the most incompetent driver on a par with 
the most experienced and careful driver using a mechanical 
gear, and it is questionable whether—at all events for com- 


mercial work—the inability to accelerate rapidly is not more 
‘than compensated for by the saving in wear and tear arising 


from-absence of shocks and undue strain- - , 

Comparing. tetrol-electric transmission with hydraulic 
transmission, there does not seem to be much between them 
on the score of being noiseless, of not being affected by the 
distortion of the frame of the vehicie, and of giving a smooth 
acceleration and retardation. Theoretically, each seems to 
be ‘an ideal transmission for motor road-vehicles. 


French National Laboratory of Physics and Mechanics. 
—tThe Académie des Sciences has resolved to establish a National 
Physical and Mechanical Laboratory, for the purpose of scientific 
research directed towards industrial uses. The Laboratory will be 
controlled by a Council, of which half the members will be nomi- 
nated by the Academy, one-fourth by State Departments, and the 
remainder by the chief industrial associations. The executive 
control will be in the hands of a small technical Committee. 
Existing laboratories engaged on similar work will be affiliated to 
the National Laboratory, and’ will work in close relationship with 
the latter. Substantial funds will have to be provided for the 
working expenses of the Laboratory, and for the assistance of the 
affiliated institutions,—Génie Civil, 
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NOTES. 


Electric Lighting Provisional Orders.—The following 
is the official list of applications for Provisional Orders deposited 
with the Board of Trade on or before December 21st, 1916, under 
the provisions of the Electric Lighting Acts, 1882 to 1909 :— 


Vitle of Order and descrip-- Name of 
t 


ion of area. promoters. . Agents. 
Clayton and Queens- Electrical Distribu- Torr; Durnford and 
bury tion of Yorkshire, Co., 2, Millbank 


House, West- 


minster, S.W. 

Epsom. Rural District South Metropolitan Rees & Freres, 
(Extension), The Electric Tram- 5, Victoria Street, 
Parishes of Cud- ways and-Light- ~S.W. 
dington and Ewell ing Co,, Ltd. 
in the Rural District ie 
of Epsom. - 

Featherstone, Gar- Electrical Distribu- Torr, Durnford and 
forth, Horbury, tion of Yorkshire, Co. (as above). 
Luddenden Foot, Ltd. 

Otley, Penistone. 
Rawdon and Yeadon, 
and Wortley. : 

Wimbledon = Electric Corporation of Lees & Co., Palace 
Lighting (Exten- Wimbledon. Chambers, Bridge 
sion) Order. The ; Street, West- 
parish of Cuddington ~ minster, S.W. 
in the Rural District 
of Epsoni. - 


Volunteer Notes.—First Lonpon ENGINEER VOLUN- 


TEERS.—Orders for the week by Lieut.-Col. C. B. Clay, V.D., Com- - 


manding. 

Monday, January 1st,—Technical for Platoon No. 9, at Regency 
Street. Squad and Platoon Drill, Platoon No..10. Signalling 
Class. Recruits’ Drill, 6.25.° Lecture on “ Telephones,” 7.30. 

Tuesday, January 2nd.—School of Arms, 6—7. Lecture, 7.15, 
“Street Fighting,’ by Company Commander Hynam. 

Wednesday, January 3rd.—Instructional Class, 6.15. Platoon 
Drill, No. 1 Platoon. 

Thursday, January 4th.—Platoon Drill, No.7 Platoon. Ambu- 
lance Class, 6.30. 

friday, January 5th—Technical for Platoon No. 10, at Regency 
Street. Squad and Platoon Drill for Platoon No.9. Signalling 
Class. Recruits’ Drill, 6.25. Lecture on ‘‘ Telephones,” 7.30. 

Saturday, January 6th.—Commanding Officer's Parade, 2.45 
(uniform), for drill in Battersea Park. 

Sunday, January 7th.—Entrenching at Otford. Parade, Victoria 
(S.E. & C.R. Booking Office), 8.45 a.m. 

(By order) MacLEop YEARSLEY, Adjutant. 


Institution and Lecture Notes.—Diesel. Engine Users’ 
Association.—-At the December meeting of the Association, Mr. 
Geoffrey Porter, borough electrical engineer to the Corporation of 
Worthing. was re-elected president for a second year. Messrs. R. W. 
Lyle (Messrs. Hoffmann Manufacturing Co., Chemsford) and W. 
Fennell (St. Albans) were elected members of the General Com- 
mittee, and Mr. Percy Still (Chelsea) was re-elected as honorary 
secretary. 

The total membership of the Association to date is 79, being an 


increase of 31 Diesel engine users during the yéar. The total’ 


horse-power represented by the Association has doubled during the 
year, being now 46,108 B.H.P. 

A considerable amount of attention has been given during the year 
to the subject of the use of tar oils as fuel in Diesel engines. Several 
members of the Association have already commenced to use tar 
oils in their Diesel engines, either with a pilot ignition apparatus 
fitted to the engine, or without, and a considerable amount of use- 
ful experience has been obtained in the use Of this class of fuel. 
Further trials are still being made, and certain difficulties have to 
he met, but there appears to be no doubt that if such fuel can be 
supplied to a suitable specification in various parts of the: country 
at a reasonable price, Diesel engine users will soon make the 
necessary arrangéments for its use,either wholly or partially, in 
place of the imported product. 

The, Committee’s report on “ Air-Compressor Explosions. and 
Troubles” has been issuéd in pamphlet form, copies of which can 
be obtained from the honorary secretary. 

Mr. Elliott A. Evans will, at the meeting next January, read a 
paper on “ Chemistry and Exaniination of Lubricating Oils.” 

Information and particulars concerning the Association can be 
obtained from the honorary secretary, Mr. Percy Still, 19, Cadogan 
Gardens, London, 8.W. 

Physical Society of London.—At the meeting held on Novem- 
ber 24th, a paper “ On the Measurement of the Thomson Effect: in 
Wires,” was read by Mr. H. R. Nettleton. The paper describes how 
absolute measurements of the Thomson effect. may be made in 
wires, The theory is fully worked out, and the sources of error 
likely to arise—especially owing to the smallness of the area of 
cross-section—are edrisidered. The method is sensitive,.consistent, 
and very rapid ; its ultimate object is to determine the Thomson 
effect at different temperatures in a number of metals, both rare 
and base, at the same time, and with the same specimens finding 
their thermo-electrie powers. The preliminary experiments of this 
paper, testing the method, are with constantan wires of different 
lengths, with manganin,and with German silver, 


A paper “On the Thermo-Electric Properties of Fused Metals,” 
by C. R. Darling and A. W. Grace, was read by the former. Oneof 


the authors has for some time been investigating the possibility of . 


using base metal thermocouples at temperatures above the melting 
point of one of the constituents. For this purpose it was necessary 
to determine whether any peculiarities in the thermo-electric 
behaviour of metals occur at fusion. In the case of lead, tin, zinc 
and cadmium there is no perceptible break in the continuity of the 
curves Obtained. In couples containing bismuth, however, several 
cases were noted in which the E.M.F. remained constant for a wide 
range of temperature after the fusion of the bismuth. This occurs 
with silver. aluminium, iron, or nichrome as the other element. 
Useful applications of this property are discussed. — 


Appointments Vacant.—Assistant electrical engineer 
(£360) for the Government Electric Light Department, Federated 
Malay States. For particulars see our advertisement pages to-day. 


Metropolitan Water Board Employes.—The 7'imes states 
that the Board has adopted increased scales of pay for workmen 
employed in the Engineers’ Department, fitters and electricians 
being among those affected. ‘ 


Moscow and Co-operative Electricity.—Recently, in 
connection with fuel supply difficulties of industries in the central 
district of Russia, including Moscow, an interesting project has 
been proposed for constituting a large central electrical station to 
supply the factories and works with motive power on a co-operative 
basis. A report on the question, drawn up by the Association of 
Manufacturers and Works of the Moscow industrial region, states 
that the Moscow industry has to regard dearness of fuel, not as a 
passing phenomenon connected with the war situation, but rather 
as a permanent factor, even after the war. Certainly cheap 
petroleum cannot be expected, and almost as little may one expect 
cheap coal. The only sort of really cheap fuel that would be 
constant in price is peat. With centralised production of electrical 
energy, the current would be delivered at distant points as required. 
The question is only one of choosing a site for the central station 
and the. selection of fuel. The choice lies between Donetz coal and 
peat. With Donetz coal the station might be constructed close to 
Moscow. With peat, on the other hand, it would be more profit- 
able to construct the station on the marsh, as a good extensive peat 
marsh is % be found at a distance from Moscow of 120 to 140 
versts. The cost of peat fnel will be one-half that of Donetz coal, 
even under the most favourable conditions for the latter. 


Just recently, as a result of an agitation amongst some Moscow . 


industrialists, energetically supported by the Association of Works 
and Factories, the question of establishing a central electrical 
station on a co-operative basis has made considerable progress ; 
and not long ago, at a preparatory meeting, representatives of 
industrial concerns were invited to take part-in the formation of 
an association called “ Electro-Co-operative.” This meeting took 
place on the premises of the Manufacturers and Works Assoeiation 
of the Moscow District, with N. I. Gutchkoff presiding. M. U. P. 
Jozhom acquainted the meeting with the history of the question. 
The idea arose two years ago, when the question of liquidating 
the 1886 Electric Light Co. was debated... The Association of 
Manufacturers and Works of the Moscow Industrial Region 
addressed in the year 1914 a report to the Ministry of Trade and 
Industry, in which was shown the importance to the Government 
of facilitating the supply of electrical energy to local industry, and 


. the analogy of electric power to steam power for the railways. 


The proposals in the report met with the complete sympathy of 
the Ministry, and there the working out of a corresponding project 
of law was warmly taken up; it is now completed, and has been 
placed before the Council of Ministers, and in the shortest possible 
time legal effect will be given to it. It is proposed to publish a 
supplementary regulation which will provide for a compensation 
per verst for the right of alienating land and using the ground, 
where gables are to be laid and posts erected. 

The proposed Electro-Co-operative should of itself bring about a 
mutual alliance of the industrial concerns requiring electrical 
power. Trading in electricity for the purpose of extracting profit 
is not included in the objects of the promoters. Therefore only a 
surplus above the Co-operative’s requirements can be delivered to 
manufacturers who may not be included in the Co-operative 
Association. Calculations show that the capacity of the plant 
should be 30,000 H.P. 


Linking-up Electricity Stations —A meeting, convened 
by Mr. W. J. Bache, borough electrical engineer Of Cheltenham, 
was held at Brisfol on December 18th to consider the question of 
linking-up electricity works in the West of England area. It was 
decided to form a general committee, with Mr. F. H. Corson, of 
Gloucester, as chairman, and Mr. Bache as vice-chairman and 
secretary, and a working sub-committee was also constituted. 


Fatalities—Lonpon.—On December 20th, at the City 


~ Coroner’s Court, Mr. Walter Schroder held an adjourned inquest on 


Emily Booth, aged 19, lift attendant at 5, Newgate Street, City, 
who was fatally crushed in an electric lift there. She had been 
employed for about a month by Messrs. Vicars & Poirson, art 
needlework manufacturers. On the day in question she had 
brought a junior clerk down from the fourth to the third floor, 
where she was to have waited. The lad had scarcely left the lift, 
however, when the cage suddenly ascended, and. Miss Booth, in 
attempting to jump out, was pinned between the floor of the lift 


‘and the ceiling above. Engineers and carpenters had to be called 


in, and nearly an hour elapsed before the girl could be extricated, 
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She was dead. At the first hearing, Mr. John Tomlinson Corbin 
(Price & Belsham), a lift engineer, of 52, Queen Victoria Street, 
said his firm had had charge of the lift for 10 years. It was worked 
by electricity, controlled by a lever in the cage. Witness thought 
the only explanation to be given for ‘the accident was that the 
deceased was standing near the switch, and unconsciously moved 
the handle. 

When the case was resumed, Mr. Thomas William Corbin,’ an 
electrical engineer of. the same firm, stated that on Tuesday, last 
week, he visited the premises, and found the lift exactly as it had 
been left after the accident. In conjunction with @ representative 
of Waygood-Otis, he examined the lift, and found a leakage of 
electric current to earth, the result of the leakage being that the 
lift would move without the handle being éperated, and while the 
door was open. His opinion was that the lift would move at once, 
and that the leakage occurred just at the time of the accident. 
That was not a thing that could be guarded against, and the person 
having control and knowledge of the working of the lift would not 
recognise it until the accident happened. If the deceased had 
remained standing in the centre of the lift she would have been 
quite safe. ‘ 

By Mr. Verney (H.M. Inspector) ; He located the leakage close to 
the control handle, and stripped off the metal tubing in which the 
wires were fitted, and there discovered the leakage. It occurred 
at a point where the tube went round asharpcorner. In that bend 
one of the wires had become bared, and was touching the tubing, 
and so was earthed. The wires did not move in the ordinary 
sense of the term, but he imagined there was a little vibration 
every time the lift moved. He saw no reason why they should move, 
and, in his opinion, the break was not there when the lift. was 
originally fitted up. A long-continued, but slight, vibration 
would account for the break. He thought the abrasion of the 
outer covering had probably been going on gradually for years. 
He did not think it should have been manifest in the working of 
the lift, and it was probably made manifest for the first time when 
the accident occurred. He thought the wiring was properly 
arranged. As an expert, he did not think the controlling handle 
came into the question of the accident at all. The deceased’s body 
got in the position: in which it was seen because the gate 
was open. 

Harold Gates, chief engineer to the previous witness, said he had 
never heard of a similar accident to a lift. Quite recently this 


lift had stopped owing to a dirty contact, which was remedied ina » 


few minutes. 

Mr. John T. Corbin, recalled, said that Messrs. Vicars had- always 
given him full instructions to do anything necessary at any time. 
There was nothing to suggest any defect in the insulation. Wit- 
ness was present at the inspection on the Tuesday, and he agreed 
with his brother’s evidence. 

Mr. Charles H. J. Day, a director and engineer of Waygood-Otis, 
Ltd., said the lift was put in by his firm-14 years ago, but they had 
had nothing to do with it for 10 years. He had seen what had 
been discovered, but he did not think there was a means of detect- 
ing the defect by ordinary observation, the wires being in a steel 
tube, and beyond the range of vision. He did not know how such 
a thing could be provided against. He did not think an instillation 
test would be infallible, although it might show it. He agreed 
that if the girl had remained standing in the cage she would have 


been safe, as the lift would have stopped almost level with the top . 


floor, and quite clear of the buffers. If an insulation test were 
made, a fault might occur an hour or two afterwards. The test 
might reveal a weak spot. 


By Mr. Verney : He did not agree with the witness as to vibra-* 


tion, which would be absolutely infinitesimal. He thought the 
defect had been suddenly produced. He hardly thought the wiring 
was defective when it was put in, because it had stood for 14 years. 
There was certainly no indication to show that the lift was out of 
order. 

The jury returned a verdict of “ Accidental death.” 

DuBLin.—At an inquest on the body of Patrick Davis, 28, elec- 
trician, employed by the Great Northern Railway Co. of Ireland, at 
the Amiens Street terminus, Dublin, the evidence showed that he 
had been found fatally injured lying between the rails at the station 
after the departure of a train for Howth. Mr. Bannerman, station- 
master, said it was not customary for an electrician to go under a 
train before it started, and he did not know what deceased could 
have been doing there. The engine driyer of the Howth train, 
Patrick Rice, said if anyone was working under the train, he should 
have got notice of the fact, and a red flag should have been hoisted. 
He received no notice, and saw no flag. John Stanley, electrician, 
said he told Davis about a defective light in one of the Howth 
carriages, but he did not know that he had gone to work under the 
train. John McWilliam, foreman of the train-lighting depart- 
ment, deposed to the precautionary measures taken when elec- 
tricians were at work on trains. A red flag should: be used, and in 
the event of an-engine being attathed to a train the man should 
warn the engine driver and have a look-out man. There were 10 
electricians employed, but there were no persons specially employed 


* as look-out men. In 21 years’ experience, witness had never known 


of an accident of this kind until now. Mr. A. W. Whieldon, 
engineer, working under the locomotive engineer, said a man work- 
ing under a train must take precautions to see that he was pro- 
tected. It was not sufficient merely to tell the foreman.or charge 
hand. The foreman could not supervise every case. Witness had 
made a quarter of a million inspections, and that was the first 
accident in 21 years. The Coroner (Mr. Fiery) said he considered 
the company had been guilty of negligence in not seeing that the 
regulations were carried out. The jury returned a verdict that 
death resulted from shock and hemorrhage, and added a rider 
that “there was want of supervision on such dangerous work.” 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected ‘with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials,to keep veaders of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials—The General 
Purposes Committee of St. Pancras B.C: has adopted a 
recommendation of the Electricity Committee that the salary 
of Mr. T. W. Merry, superintendent at the King’s Road 
electricity station, be increased from £208 per annum to 

233 per annum, and further increased a year hence to £250 
per annum. In October last Mr. Merry submitted an appli- 
cation to the chief electrical engineer asking for permission 
to apply elsewhere for a post of electrical engineer which 
was vacant, and, after consultation with his chairman, the 
chief electrical engineer replied that he was unable to release 
him, but promised to recommend an increase of salary. Mr. 
Merry has been in the service for over 16 years, and has been 
in receipt of his present salary of £208 per annum since 
March, 1910. Since that date the output from the generating 
station under his direct supervision has increased from: seven 
million units to this year’s output of about 12 million units. 


- The chief electrical engineer states that Mr. Merry has put 


in a considerable amount of time at the works on Sundays 
and after norm:l hours, particularly since the war, as the 
plant under his control is much overworked and requires 
constant skilled supervision at all hours for its repair and 
maintenance; that he has proved himself a very capable 
assistant, and, under his supervision, the plant has been 
maintained in a high state of efficiency. The. following 
salaries paid by other boroughs for a similar position were 
submitted, namely :—Hammersmith £300, Woolwich £280, 
plus house, coal, and light, Leyton £250, Stepney £240, plus 
house, coal, and light, and East Ham £240. : 

Mr. R. MarsHat, chief assistant engineer at the 
North Metropolitan Electric Power Supply Co.’s St. Albans 
undertaking, has been granted leave of absence, and permis- 
sion to accept a commission in the Inland Water Transport, 
Shipping Section, of the Royal Engineers. 

The Rochdale Electricity Committee have granted a fur- 
ther month’s leave of absence to Mr. C.. C. AtcHison, the 


borough electrical engineer, who is still away owing to a - 


breakdown in health. 
The Southampton Tramways Committee has increased the 


salary of the manager, Mr. W. T. Rosson, from £400 to £500 


per annum. 

The salary of Mr. H. W. Mites, assistant accountant, 
Southampton electricity department, is to be increased from 
£210 (which includes £10 war bonus) to £225 by increments 
of £10 and £5. The salary of Mr. B. Horne is to be in- 
creased from £99 to £115 (which includes war bonus). In the 
event of: war bonuses being stopped at any time, the maxi- 
mum salaries in these cases will be £225 and £100 respectively. 

Doncaster Tramways Committee has appointed Inspector 


FuLier as chief inspector, vice Mr. Baker, appointed to suc- | 


ceed Mr. Strachan as traffic superintendent. ~ 


General.—Mr. A. H. Norway will resume his duties in the 
General Post Office, London, on January Ist, on the expira- 


. tion of his period of appointment as Secretary to the Post 


Office in Ireland. The Postmaster-General has appointed Mr. 


_J. ‘MacManon to succeed him in Dublin. 


Roll of Honour.—The Meritorious Service Medal has been 
awarded to Lance-Corpotal J. G. I. Green, R.E., for services 
rendered in France. Mr. Green was with Messrs. Page and 
Miles, Ltd., electrical engineers, Brighton. | 

Private Ernest Mason, ‘North Staffs. Regiment, who was 
in the electrical department of the North Staffordshire Rail- 
way, is reported missing. 

Private J. Newsteap, London Regiment, who has fallen in 
action, was an employé of the Telegraph Construction and 
Maintenance Co. : 

Lance-Corporal H. Mayes, Oxford and Bucks Light In- 
fantry, of the B.T.H. Co., Ltd., of Rugby, has died of wounds. 

Mr. C. LinrorpD, formerly employed in the St.. Pancras 
electricity department, has died of wounds received in action. 

Private J. Prince, of the Lancs. Fusiliers, killed in action, 
was employed by. Messrs. I. Frankenburg & Co., Salford. 

Private A. Jackson, Cheshire Regiment, attached to the 
Machine Gun Corps, has been killed in action. He was em- 
ployed by the British Westinghouse Co., Trafford Park. | 

Private G. Lewis, Lancashire Fusiliers, killed in action, 
was employed at the Salford Corporation electricity works. 

Lance-Corporal E. LaTaaM, of the Loyal North Lancashire 
Regiment, of Preston, who has been’ recommended for the 
Military Medal, and is in hospital suffering from wounds, was 
employed by Messrs. Dick, Kerr & Co. | : 

Private B. Parr, North Staffs. Regiment, who enlisted 
whilst with Messrs. Taylor, Tunnicliffe & Co., Ltd., electrical 
fittings manufacturers, Hanley, is reported missing. 


Obituary.—Mr. James Tre.anp.—After a brief ill- 
ness, Mr. x J. Ireland, of the British Thomson-Houston Co., 
Litd., Rugby, died on the 22nd inst., aged 57. Mr. Treland: 
had a very wide circle of friends in the electrical industriés. 
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Mr. Harry lL. Davis—The death took place on December 
oth of Mr. Harry L. Davis, of Brockley; S.E., who was for 
42 years with the Telegraph Construction & Maintenance 
Co., Ltd. He was in his 59th year. 

Mrs. JANE DAVIDSON CALLENDER.—We regret to note that 
Mrs. Jane Davidson Callender; widow of William Ormiston 
Callender, founder of the well-known business now known as 
Callender’s Cable & Construction Co., Titd., passed away at 
Bournemouth, on December 22nd, in her 90th year. 


CITY NOTES. 


The annual meeting was held on De- 

India-rubber, cember 20th, at 106, Cannon Street, 
Gutta-percha, E.C. Major Leonard Darwin, the chair- 

and Telegraph man, first referred to the loss of their 
Works Co., Ltd. cable-ship Dacia. Although an old ship 
i —she was built in 1867, and acquired in 

1872 from Sir Charles Bright, the pioneer of Atlantic tele- 
graphy—she_ was still a valuable vessel for her work, the 
cable machinery being as good as, if not better than, that of 
any cable-ship afloat.’ In her time she had laid cables in the 
West Indies, on the coasts of Chile and Peru—in that voyage 
she anchored alongside Lord Brassey’s original Sunbeam in 
cne of the land-locked. bays in Smith’s Channel; she had seen 


’ service in the Persian Gulf, the Mediterranean, the West 


Coast of Africa, and North Atlantic Ocean. Fortunately, in 
this her last voyage, she had performed the principal work 
for which she had been chartered, and when she met her 
fate on the 3rd of this month in Funchal Roads from the 
torpedo of an enemy submarine, only a few comparatively 
unimportant tasks still lay before her. But the chief matter 
for congratulation lay in the fact that the whole of the crew 
were landed safely, without personal injury to a single one of 
them. With regard to the Silvertown, as there was little 
chance during the war of their obtaining-a contract for the 
laying of a cable sufficiently long to make a remunerative 
cargo for her, the directors decided to accept an offer for 
her as an oil ship. She was built in 1873, and her tanks ex- 
ceeded in size those of the Great Eastern, which was sup- 
posed at that time to be specially fitted for cable work on 
account of her large carrying capacity. The Silvertown had 
laid cables in all parts of the world, from Senegal to Mossa- 
medes on. the West Coast of Africa, from New York to 
Havana, San Francisco to Honolulu, Sydney ‘to Auckland, 
and Manila to Shanghai. They hoped she would still do use- 
ful work during the war as an oil-tank steamer. The ques- 
tion of acquiring another cable-ship with all modern require- 
ments was engaging the attention of the directors. The board 


» had put £50,000 to the reserve fund, which now stood at the 


same figure_as it did immediately before the war. Persan 
and the foreign branches did very well during the year under 
review. It must be remembered, however, that the French 
works were liable to the French war tax, and that this would, 
of course, reduce the company’s available profits.. What that 
tax or the English war taxes would amount to they did not 
know. The.re-issue of their debentures in March last en- 
tailed a considerable cash expenditure, together with 2 liability 
for additional interest in. the future, the present value of 
which améunted to about £30,000. It was hoped that this 
large additional financial burden, which was entirely due to 
the war, would be taken into consideration in making the 
assessinent for the excess profits duty and the munitions levy. 
Their special activities had made it necessary to limit 
their output in other directions. This had entailed a 
loss of trade in the only markets which would be open 
to us after the war. Considerable difficulties were likely to 
be experienced in_re-occupying this Jost ground, and this was 
a matter which also ought to be held in view by the authori- 
ties when imposing war taxation. They felt confident, how- 
ever, that they would be justly treated by the Government, 
and they had no apprehensions whatever on the subject. To 
relieve the congestion of work at Silvertown and to meet 
the increased demands for war material, the directors had 
acquired freehold land at Burton-on-Trent, and a shop had 


-aheady been erected there. The land, .about 50 acres in 


extent, was nearly level, and was flanked by a railway and 
a canal. It was hoped that after the war they would be 
able to devote. the works at Burton to a great extent to the 
production of those articles of which, before the war, Ger- 
many had obtained a practical monopoly. 

Mr. C. H. Gray seconded the motion. ; 
f Mr. DrysDaLeE congratulated the directors upon the satis- 
actory state of the company’s affairs, and inquired whether 
provision had heen made ,for meeting their liability under 
be war tax. With regard to the new works at Burton, he 
oped that the forecast of the chairman as to their being able 
oo capture Germar ‘trade would tur? out to be correct. As 
as his experience went, the Germans had always been 
a on selling a cheap article, whereas too often the Hng- 
ish manufacturer would only sell the article which he thought 
was best. He knew, for instance, that their Silvertown pro- 
Fee were of the very highest quality. but the question was 
Whether they could produce a: cheap article which would meet 


the requirements .of the merchant and pay the company - 
equally well. Mr. Drysdale said he took it. that the French 
war tax would be considered as part of the expenses of the ° 
French works, and that only the net amount coming to this 
country would be subjected to our own war tax. 

The CHairMAn, in reply, said the directors had no apprehen- 
sion as to being able to meet the war tax. They had a large 
carry-forward of about £40,000, and there was £50,000 placed 


-to the reserve fund, which latter they hoped they would not 


have to touch. As to the French tax, the double taxation 
ought not to fall upon them, and he did not believe it would. 
Justice would seem to point to their not having to pay war 
taxes to both the French and the English Governments. | 

Mr. C. H. Gray, replying to Mr. Drysdale, said that in 
regard to capturing German business, the general policy 
which the board was going on at present was that they would 
not attempt to. make anything or take anything from the 
Germans which they could not actually produce and sell at 
the pre-war prices of the Germans. They had already made 
sufficient experiments, and they had sufficient knowledge, to 
assure them that there were many lines which they could 
actually. manufacture at Burton which would fulfil those 
conditions. 

The report was adopted. 


~ The annual meeting was held on De- 
Melbourne cember 21st, at Finsbury Pavement House, 
Electric Supply E.C. . Mr. J. B. Brarrawaire, who pre- 
Co., Ltd. sided, said that 122 of the company’s 
employés were now serving with the 

Forces (23 per cent. of the total staff). Dealing first with the 
Melbourne undertaking, with regard: to the profit and loss 


‘ account the figures were in every respect satisfactory, and 


the result reflected the greatest credit on their managing 
director and staff in Australia. At Melbourne their revenue 
from private supply had risen from £94,791 to £109,257; that 
from powér had increased from £44,393 to £57,966; the re- 
ceipts from the tramways supply had grown from £21,443 to 
£31,389, and the revenue from the bulk supply had risen 
from £2,529 to £4,860. Thus every item of the revenue 
showed a considerable increase, the total receipts being 
£223,153 against £179,752. ‘There had, of course, been an 
incréase in expenditure, the increased cost of coal rendering 
that inevitable, apart from the very large number of addi- 
tional units sold. The cost of generation had risen from 
£35,012 to £47,004; the cost of distribution was slightly re- 
duced; repairs and renewals were £12,396, as against £11,142; 
and general charges had increased from £19,013 to £24,342. 
The sum carried to the profit and loss account was £131,673, 
as against £107,514 in the previous year. It might interest 
them to know how the increased units sold had been dis- 
tributed. ‘They had sold practically 24 million units during 
the year, as compared with 17,486,300 in the previous twelve 
months, an increase of over 6,000,000 units, which he thought 
was a very satisfactory increase indeed. It was more signifi- 
cant, however, if they analysed the figures, and saw where 
the increases had taken place. In private lighting there had 
been an increase of 18 per cent., and the public lighting had 
increased by about 17 per cent. Power showed an increase 
of 40 per cent. The power connections had increased during 
the vear by 2,697 H.P., bringing the total figure up to the 
very substantial one of between 17,000 and 18,000 H.P., ex- 
clusive of the tramway supply. They had sold 6,165,226 units 


- to the tramways, an increase of 39 per cent. over last year. 


Ap equally important and satisfactory item in their supply, 
although it did not bulk very largely at present in their out- 
put, was the bulk supply to outlying municipalities. During 
the year they had agreed to supply two additional districts, 
which made a total of six local authorities they. were now 
supplying. Their bulk supply had increased 90 per cent., 
which was proof that the supply was appreciated by munici- 
palities, who greatly appreciated being able to get their power 
supply from them very cheaply, instead of having. to put 
down small power-houses of heir own. Last year he told 
them that they were doing a small domestic business, such 
as:supplying toasters, shaving water heaters, heaters for curl- 
ing irons, &c. The sale of units for those purposes during 
the past year had increased 80 per cent.—a very healthy 
development. One. of the most gratifying features of that 
increase was that it showed they were pleasing the ladies. 
They were so pleased with those little domestic uses for 
electricity that they were not content unless they had_ their 
houses lit by the electric light, and it was almost impossible 
now to let. or sell a house in the district of their supply 
unless it was wired for electricity. With regard to the street 
lighting, they were now supplying current in nearly 600 miles 
of streets. Last year he told them they were supplying as 
far as from London to Aberdeen. Dtring the year they had 
added another 40 miles and connected 4,500 additional con- 
sumers, so they would see that the company continued to 
make splendid ‘progress, in spite of the drawbacks to which 
they were subjected owing to the war. Those drawbacks were 
especially marked with regard to the supply of plant and 
machinery. They now had to go through all sorts of for- 
malities to get leave to get additional plant.. They had to 
go to the Ministry of Munitions to. get certificates, and when 
the plant was manufactured they had to get special licences 
to allow it to be shipped for Australia. Fortunately, before the 
war they had always adopted a policy of keeping their plant 
just ahead of their demands, and although the 6,000-xw. 
machine that ought to have been shipped two years ago was 
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_ not likely to be out until next May or June, the provision they 
‘had made before the war would, he hoped, enable them to 


carry on, unless, of course, they had a serious breakdown. 
So far they had managed to pull through without having to 
cut off anybody from their supply, and he hoped they would 
continue to do so. There was room for considerable further 
plant and extensions at their power-house at Melbourne, and 
they were making provision for putting in additional plant 
and boilers. A time would come, however, when they would 
have to consider where they were going to get any additional 
power they might require, and that matter was engaging 
the serious consideration of the directors. They were not 
Icsing sight of the future, but were endeavouring to make 
preparations well ahead, so that the company might continue 
its uninterrupted course of progress and prosperity. With 
regard to Geelong, that was a shipping port, and the restric- 
tion on shipping had naturally affected it. Even there they 
had made an increase in every item. The profit had risen 
from £10,162 to £11,641, and the units sold were about 
300,000 up. It would be seen on referring to the appropria- 
tion account that they were adopting a very conservative 
attitude. 

Mr. R. P. SELLON seconded the motion, and the report was 
adopted. - 

Subsequently, extraordinary resolutions were agreed to in- 
creasing the éapital by £750,000, divided into 50,000 prefer- 
ence shares of £5 each and 500,000: ordinary, shares of £1 


each, and increasing the borrowing powers of the directors _ 


by £250,000. 


W. & T. Avery, Ltd.—Dividend of 5 per cent. per annum 


(6d. per share), less income-tax, on ordinary shares for the . 


half-year. 

Chile Telephone Co., Ltd.—Interim dividend, 5 per cent. 
per annum (3s. per share), free of income-tax, on ordinary 
shares for half-year. 


STOCKS AND SHARES. 


WEDNESDAY Mornina. 


The Stock Exchange year draws to its conclusion with 
noticeable confidence in the markets, and, at the same time, 
noticeable uncertainty with regard to what is going to bé 
done in the way of distributing man-power. The House is 
naturally discussing a good deal the question as to how far 
it conducts an essential or non-essential industry, but the 
answer lies in the hands of the powers that be; and, what- 
ever happens, Stock Exchange men are not likely to raise 
any particular grumble if they see that they are really wanted 
for something of more vital urgency to the national interest. 

Prices are well maintained. The American Peace Note, 


which had the effect ef producing a violent break in prices, * 


in Wall Street, added weight to the growing volume of .con- 
viction that Germany’s power is broken, and that Austria, 
especially, will be likely to grasp at any opportunity for bring- 
ing the war to a conclusion; although the negotiations to this 
end may cause the war to drag on for many‘a long month 


et. 

There has been comparatively little doing this week, and, 
ir the circumstances, a few comparisons of present prices 
with those ruling a twelvemonth ago are appropriate. Start- 
ing with the electricity supply list, here are some of the 
principal shares :— 


Price, Pre- Price, Pre- 
Dee. 31, sent Dec. 31, sent 
Share. 1915. price. Fall. Share. 1915. price. Fall, 
Brompton... 68 &  LondonElec. .. 12 18 
.Charing Cross .. 33 Metropolitan .. 2% , 2} 4 
Chelsea... 3 1 St. James’ 
City of London .. 12: South London .. 23 


County of London 10 10 Sth. Met. Pref... lay 
Kensington 5g Westminster ., 64 58 


Business in electric lighting shares has been very quiet- 


throughout the year, in consequence of the lighting Testric- 
tions, the Daylight Saving Bill, and the difficulties as regards 
coal, labour, and material. Only County ordinary and South 
Metropolitan preference have managed to secure a rise on 
balance. 

More activity has developed in the telegraph market, where 
— have on the whole improved, as the following list 
shows :— 


Price, Pre- Price, Pre- 
Dec. 31, sent - Dee. 81, sent 
Share. 1915. price. Rise. Share. « 1915. price. Rise. 
Ang.-Am. Prd. 1 - Gt. Northern . 333 87 
ditto Dfrd, 233 Indo-European 48 i 
E. Extension.. 1: 14 1 Marconi ter 2 
E. Telegraph. . 128 1 1 W.Ind.& Pan. 1 1 - 
Globe Ord. .. 103 12. Western 13% it 


Marconis proved a lively market during certain parts of 


the twelve months, and, after rising above 3, are still £1 . 


higher on. the year. 

Railway stocks came into pronounced favour during the 
last few weeks; and a feature has been the steady rise in 
Underground Electric Incomes for months past, for reasons 
which have been indicated frequently in these columns from 
week to week, the bonds having been recommended here, ag 


a speculative investment, from 75 upwards. We set out a 
few comparisons :— 


Price. Present 
Share. Dee. 31, 1915. price. Rise. 
Metropolitan .. 25 
District. . aX ad 1 1 
Underground Ordinary .. 10/ 


In the foreign list, the slump in Mexicans has continued 
almost without interruption, but British Columbia stocks are 
irregular on-balance.- Brazil Tractions have been as high as 
65 during the year, and they close, as will be seen, at 49 :— 


Price, Pre. Price, Pre- 

Dec, 31, ~— sent avons Dec.31, — sent 
Share, 1915, price. Fall. Share. 1915. price. Fall, 
Braz. Tractions.. 51 2 Mex. Trams. .. 42 244173 

B.C, Elec. Pref... : + Mexico’ Trams 5 

Do. Defd... 4 * per cent. Bonds 49 163 
Anglo-Arg. Trams, =. Mex. Light Com. 30 7 22h 
1st Pref, .. 4 8 1k Ditto 1st Bonds 47 27. 194 


Substantial rises have taken place in many of the shares 
of the manufacturing companies, as the following list shows :— 


Price, Pre- Price,  Pre- 
Dec.31, sent Dec. 31, sent 
Share, 1915, price. Rise, Share. 1915. price. Rise, 
Brit. Aluminium 1 1 3 KEdisonfully-paid 1 
Brit. Insulated.. 10. 11 1} Elec.Con. 1% 738 
British Westing- 16 2} 
house Prof. .. 23 India-Rubber .. 133 it 
Castner .. 385 


Investment business has not been bad, taking the year 
through. -Having regard to the absence .of speculation, on 
the ‘Treasury prohibition, the volume of Stock Exchange trade 
has been reasonably active, and the above: price lists exhibit’ 
clearly how investors have taken stock at rising figures. 5 


SHARE LIST OF ELECTRICAL COMPANIES, 


Dec, 
1914, 1916, 1916. this week, p.c. 


Brompton Ordi | a7 1 
Charing Cross Ordinary 6 718 
do. do. do, 44Pref.. 44 4% 611 
City of Landon... @ 710 
do. do. 6percent. Pref, 6 6 10 _ 6 0 
County of London q q 10) 618 
do. per cent. Pref. 10 +3 
ensington inary .. 
London Electric 4 8 1 = 6 10 
do. do. 6 percent. Pref. 6 6 6 15 
Metropolitan a 8 2 613 
do. per cent, Pref, 4g 74 
St. James’ and 8 6 6 13 
South London .. 6 96 
South Metropolitan Pref. q 1 67 
Westminster Ordinary... .. 9 64 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. .. oe 6 6 cad 665 8 
do. Def. .. 80/- 83/6 710 0 
Chile Telephone .. 612 8. 
Cuba Sub. Ord. .. 6 686° 
Eastern Extension 8 14 614 4 
Eastern Tel. Ord. | 8 140) 0 
Globe Tel. and T. Ord. .. ee 6 124xd - 19 0 
0. Pref, 6 10xa 618 6 
Great Northern Tel. .. .. 22 87 619 0- 
Marconi... ee oe. 819 5 
New York Tel. 44 4 10 490 
Oriental Telephone Ord. - 1 10 at _ 466 
United R. Plate Tel. .. ee 8 8 3 _ %19 8 
WestIndiaand Pan, .. .. 1 6d. 1 ga40 
Weatern Telegraph ee oe 8 183xda 616 4 
Home Rais, 
tral London, Ord. Assented 4 4 653 6242 
Metropolitan nit 1 25 —3 0 0 
Undersround Mlestric Ordinary Nil Nil Nil 
nde ~ 
do. “A” .. Nil Nil oe +6d. Nil 
do, do, Income 6 6 924 - % 910 
Forrian Trams, &o, 
Sup. 6 per cont, Peaks 6 6 : 
Qnd Pref. .. st a? = 
do. 6Deb .. 56 6 624xd -8 800 
Brazil Tractions .. ee oo 4 4 49 +240 884 
Bombay Electric Pref... .. 6 6 _ 617 8 
British Columbia Elec. Rly. Pice. 6 6 —_ e600 
do. - do. ferred— Nil . —2 Nil 
do, do. Deferred — Nil —5 Nil 
Deb. — 617 4 


do. do. 
Mexico Trams 5 percent. Bonds — WN 
do. 6 per cent. Bonds — Nil 
Mexican Light Common -» Nil Nil 
Pref. .. -- Nil Nil 
do. istBonds .. Nil Nil 


OoMPanizs, 

British Aluminium Ord. ee 6 q7 = _ 668 
British Insulated Ord... _.. 1 1 11 - 7 610 
British Westinghouse Pref, .. th _ 6 6 4 
Callenders .. oo M- 13 7.18 10 
do. _ 5 Pref, fo 5 6 43 ~ 617 8 
Castner-Kellner .. 2 23 zd +2 687 

Edison & Swan; £3 paid Ni‘ _ Nil 

do. do. fully Nil — 1 Nil 
do. do. 4percent.Deb, 6 6 - 8-00 
Electric Construc “1 - 712 
Gen. Elec. Pref. .. oo oe 6 6 600 
do, Pref... 4 4% 4 612.6 
Telegraph Con. .. . 65 0 


< 
/ 
2 
Home Exgorriciry Companigs, 
. Dividend Price 
4 - 
| 
a 
: * Dividends paid free of income-taz, 
¥ 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1916. 


THE ‘November returns of electrical export business show a former of which shows a considerable advance on the last intath. 


falling‘of€ {in value as compared with previous months, the total exports to, 
ting to £438.830 A 99; _ in value, while cable exports reac roughly, in value 
ap 1880, aa compared with £501,822 in October and In the imports section, the electrical machinery business was on 


£573,314 in September. The electrical imports into this country : F : F : 
: re ’ an increased scale, while lamp and cable imports fell off in value 
on the other hand, reached a somewhat higher value, amounting to considerably. cs . oo 


£198, 492 worth, as against £187,261 worth in October. During the month France was our best customer ; India, our 
‘ The re-exports at £18,367 were also higher, being some £7,000 Australian Colonies, China, and Japan were also prominent in the 
in advance of the previous month’s figures. list, while of the importers into this country, the U.S.A.—the fore- 
The decline in export values is apparent in nearly every section * most—did a somewhat greater business than in October, though in 
of the table, excepting the lamp and miscellaneous sections, the other directions not much niremeyt was shown. 


tha Exports of British and Irish Electrical Goods from the United Kingdom. 


3 FE | a | g 3 | | 
Destination of exports and country consigning | | of | SES) Be 8 | 3 
g | B22) | 8 ga gg | ° | 
£ £ _& &  & £ £ £ 
Russia, Sweden, Norway and Denmark ... | 6,253 | 2,375} 116] 3,686 |5,117 | 1,191 | 5,298} 2,351 439 | 978] 121) 5,768 | 33,693 
Netherlands, Java and Dutch Sucoudl ae 480 | 10,432) 1,297 55 | 111 20 901; 140 216 | 512 184} 2,473 | 16,821 
France ... ove eae | 3,820 249) .482 | 275 73 |21,314) 4,977 | 644 25 |20,428) 3,223 | 56,284 
Portugal |— -244 861 | 389 23 37 304] 4,680 | 6,777 
Spain, Canary Isles and "Spanish N. ‘Africa... | 1,014 52} +149} ... 454 | 3,784 77 36 44] 349 | 5,959 
Switzerland, Italy and Austria-Hungary ... | 1,749 200; . 195}... Was 745 | 9,875)... 10 55 682) 3,765 | 17,276 
Channel Isles, Gibraltar, Malta and Cyprus... 314 39 55 19 eee {12,569 | 13,122 
U.S.A., Philippines and Cuba 170} «<0 ses 236) see 21 253 | 3,284 
Canada and Newfoundland . ee 331 aie 379 95 pa 994 | 1,621 4 4 ee 183 64 3,682 
British West Indies and British Guiana 119-| +'267|* 12 16 578 
42 194 337 


Chile ... acs 378 | 1,008) 402 623 | 1,386) ... 30 | 104 16} 469} 4,482 


Brazil ... oes vee eee 500 622} 139) 382) ... eee 772) 1,180 264 1 407 69 | 4,336 


Argentina ae 881 52} 458] 357 19 | 1,944 590} 154 | 1,106 42 | 1,698} 806 8,107 
Colombia, Venezuela, Ecuador. and Bolivia... a 35 67 390 
Egypt, Tunis and Morocco ... ate ‘as 240 ase 82) 414 rie eve 211 15 100 19 asa 976 2,057 
British West Africa ... ‘e ae 107 6,632 19} 222 oe 12 | 2,128} 349 29 20 272; 459 10,249 


Rhodesia, O.R.C. and Transvaal... | 1,573 | 4,544] 3,608] 3,202 | 235 | 180 | 4.072] 1,602 | 523'| 138 | 4,225] 1,023 | 24,925 
Cape of Good Hope | 1,066 | 4,244} 618] 1,269 | .... 60 | 1,155] 1,504 | 2,137 | 13] 394] 922 | 13,38: 


Natal > «0s 876 9,385) 1,202} 439 eae 156 | 5,721) 1,127 | 1,303 68 46| -765 | 21,088 
Zanzibar, Brit. ‘E. Africa, Mauritius. & Aden 297 302} 620) 770 poe 144 | 1,288 49 123 es 322). 107 4,022 
Azores, Madeira and Portuguese Africa... 154 23 18}. 34 714], 9} 143} 1,261 
French African Colonies and Madagascar... 48 92| 217 60] 421 
Persia: ace 46 6 56 ope 23 60) 99 80 82) 110 773 
China and Siam we) 8,354, 794) 558 13 | 1,889 | 2,973} 390 935 72 275} 311 | 18,240 
Japan and Korea con 316 51 -79 |1,615 | 1,441 781) 8.763 20 13,839 
India... | 4,881 | 3,670] 4,100] 4,268 | 35] 910 |19,354] 3,568 | 2,964 | 135 | 413) 983 | 44,781 
Ceylon ... 121; 572 50 ane 18 37 362} 408 1,842 
Straits Settlements, Fed. Malay States and 

Sarawak ese ese 328 317} 352) 274 19 444) 324 231 42 592) 349 3,272 


West Australia 93 923} 665} 202] ... 204] 418) ... 5,956 
South Australia 107 1,001 316] ... | 188] 556) 93 24} 34 | 1,821 72 | 5,083 
Victoria - ie Sos | 1,631 7,817] 3,029} 1,764 | ... | 1,163 | 4,919] 152] 875] 32 | 2,243} 770 | 24,395 
New South Wales... = Sa see | 1,545 | 9,500} 3,697] 1,405 | 96 | 1,441 [14,947] 3,176 | 1,733 | 135 | 3,013] 395 | 41,083 
New Zealand and Fiji Tslands jes ee | 911 | 4,603] 1,448] 1,652 |. ... 929 | 2,963} 730] 723 6 | 1,669} 387 | 16,021 


Total, £ /33,978 | 80,078/26,963/23,908 |8,079 |15,881 | 110,927/30,958 |15,728 |2,602 |45,823)13,905 |438,830 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia, Norway, Sweden and Denmark ... | 2,540 ,... | 6,102 10,148 
Netherlands 144 Sau 13,531 "300 260 | 1, "290 23,227 
France ... ve 241 152 12 268 54) 880 7.307 1,312 45 10,411 
Switzerland... eee | 1,252 ids 60 83 | ... | 1,467 438 148 820 821 5,089 
Japan ese 398 [3,318 | 7,434 695}... 413 67 12,325 
United States . eee | 8,923 | 9,174 [1,471 | 3,283 862} 3,729 | 5,593 [50,068 |12,704 {13,659 20,992 130,458 
Total, £ [10,958 |12,112 |4,861 |24,599 [11,853] 6,076 [13,971 [50,871 |24,040 |15,792) 21,104 196,257 


Additional imports.— res carbons, £606. Canada, wires and cables, £30; batteries, £1,296; glow lamps, £140 ; fittings, £10 ; 
electrical machinery, £56 ; electrical goods, £97. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


| | 


Various countries, mainly as above + | 2,386 4,267 105 | 3,363 2sis| eee | 309 | 123 | 2,478 18,367 © 


2,518 | 


ToTaL: Exports: £438,830 ToTaL RE-Exports : £18,367 ToTaL Imports: £198,492 


Note.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain Many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns. Imports are credited to the country. whence consigned which is not necessarily 


the country of origin, 
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CONTROL SYSTEMS FOR TRACTION MOTORS. 


Asrecent convention issue of our American contemporary the 
Electric Railway Journal contained an interesting review of 
modern developments in electric railway and tramway car 
construction, more especially dealing with the trend of Ameri- 
can practice. 

Of particular interest is the summary of developments in 
centro] systems, of which the following is an abstract. 

Control systems for modern electric railway cars may be 
classified as direct and indirect, this division being based on 
the method used in performing the switching. Both use the 
series-parallel method of adjusting the voltage, wherein the 
motors, or groups of motors, are arranged first in series and 
then in parallel, the “‘non-rheostat’’ system for four-motor 
equipments giving an intermediate step with the motors in 
two series groups. 

In order to effect the rearrangement of motors or the change 
from the series to the parallel connections three schemes are 
in use, namely, the shunting-out, the bridge, and the open- 
circuit transition. The shunting-out method short-circuits one 
motor, or group of motors, while the controller handle is 
being moved from the last series position to the first parallel 
position on the controller. The decrease in tractive effort 
which occurs when this is done tends to produce an un- 
pleasant jerk during acceleration, particularly if the cars are 
heavy. At present this method is largely confined to control 
equipments, both direct and indirect, for small and’ medium 
size motors. The bridge system is now widely used with in 
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direct control systems for large motors. Direct controllers 
equipped with the bridge transition have not proved very 
satisfactory because of the time element involved in making 
the various circuit connections. The connections in this sys- 
tem are such that all motors are working during the transi- 
tion period, with the result that a fairly uniform tractive 
effort is maintained throughout the notching-up portion of 
the accelerating period. The open-circuit transition at one 
time was quite widely used in connection with direct control 
for large motors, but the development of the bridge transition 
and the indirect systems of control has rendered it practically 
obsolete for the heavier classes of service. It is still used, 
however, with some of the modified forms of direct control. 

Direct Control Systems.—Of the direct control systems, the 
most familiar is that in which the Type- K controller is used. 
Within recent years the most important developments in con- 
nection with this controller have been its adaptation for use 
with field-control motors and the many improvements in struc- 
tural details. For the more recent designs, 600 volts, 750 
volts, and 1,300 volts are the standard voltage ratings. Those 
rated at 1,300 volts were designed for use on interurban roads 
having a trolley voltage of 1,200, but they have not proved 
very popular in interurban and ‘all high-voltage services, the 
tendency being toward the use of indirect control. 

Direct control was used five years ago on practically all city 
and suburban cars, and on many of the lighter interurban 
and rapid transit cars. However, in the heavier services this’ 
type of equipment was rendered objectionable because of the 
large size of controller necessary. Its use to-day is largely 
confined to city car equipments where the motors are of less 
than 50 H.P. 

A modification of direct control has recently come into 
rather wide use; it combines a number of the advantages of 
both direct and indirect control. In this system remote- 
controlled _circuit-breaking or contactor switches are mounted 
underneath the car to break the main power circuit. These 
switches are used in connection with a regular cylindrical 
controller, and they relieve the controller fingers of the heavy 


load, operates 


arcing and burning incident to the rupture of circuits carry- 
ing heavy currents. The controller is provided with an auxili- 
ary contact device on the main cylinder, which consists of 
two contact fingers operated by a pivoted arm that in ‘turn 


_is actuated by a cam on the controller drum. The action is 


such that when the drum is turned in the ‘‘on”’ direction 
the main circuit drum fingers close first and then the control 
fingers. The power circuit is thus closed by the contactor 
switches instead of by the main drum fingers. Provision may 
be made for a tripping mechanism which, in case of over- 
Aas tripping switch and thus permits the con- 

tactors to open. 
This type of control is not only more reliable than the 


. standard direct control, but the use of remote-control switches 
in the main power circuit makes possible the interlocking of 


the control system with door opening and closing and other 
safety devices. In fact, the latter advantage has been very 
largely the cause of its popularity. 

Indirect control was developed primarily to permit the 
operation of several cars as a unit from the master controller 
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of the leading car, and up to a few years ago its application 
was largely confined to rapid transit cars, suburban cars on 
electrified steam lines, and electric locomotives. — 
Indirect-Control Systems.—Indirect control is now used 
altogether for rapid transit and other heavy services and quite 
widely in interurban service. In the latter case it is almost 
universal where the contact line carries more than 600 volts. 
In city service it is being used to a limited extent, largely 
without the multiple unit feature, however, particularly in 
connection with some of the low-floor types of car, because 
of the ease with which the various control features may be 


' segregated and mounted in limited spaces and the readiness 


with which safety features may be incorporated. 
By the addition of a current limiting relay, which opens a 
control circuit when the motor current exceeds a predeter- 
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mined value, and suitable interlocking devices, either elec- 
trical or mechanical, automatic acceleration can be secured 
with any indirect-control system. Automatic acceleration 
ensures against abuse of the motors by the motorman, and 
tends to provide a fairly uniform rate of acceleration. It has 
long been used on elevated. roads and in other rapid transit 
service, and in connection with some of the new light-weight, 
indirect-control designs it seems to be gaining in popularity 
for city service. : 

The earlier indirect-control systems were too heavy, and 
besides, automatic acceleration was quite often a feature o 
these equipments. This was of importance where operating 
conditions were more or less uniform, but did not have so 
many advantages when applied to interurban service. There 
were the objections, also, of high cost and complexity; for 
these reasons simplified types of hand-operated indirect-control 
systems were developed, and during the last five years they 
have found wide application. 

Of these systems, the Westinghouse HL and the General 
Electric M K are the best known. .In both these systems the 


arrangement of control handles is similar to that of the Type 
K controller, and the energy for the auxiliary control circuit 
is taken through a resistance from the contact line. 
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The main parte of these systems are the main or motor 
controller arid a master controller which operates in proper 
order the switches of the motor controller. These switches 
are closed agginst springs by electrically-controlled compressed 
air cylinders or powerful solenoids. é 

The unit switches are equipped with arc chutes and mag- 
netic blow-outs. An overload relay is used which either opens 
the control circuit and trips out all the contactors or a remote- 
controlled line switch. 

.¢ HL system has been further simplified, and is being 
applied to light-weight cars. The MK system is being super- 
seded to a certain extent by a later PC type of control. 

Indirect control systems for use in connection with high- 
voltage, direct-current motors are essentially the same as those 
used with lower voltages. Complications are sometimes neces- 
sary because the motors are required to operate at low voltage 
within cities. In the iatter case, to ensure the opening of the 
power circuit, two switches connected in series are generally 
used to make the interruption. 

In connection with the control of alternating motors the 
only development of special interest is the control for the 
doubly-fed motor adopted by the Pennsylvania Railroad. 
This control is an adaptation of the unit-switch system, and 
it is arranged for automatic acceleration. The motors, which 
are connected in series, are started and operated up to approxi- 
mately 15 M.P.H., as repulsion motors, with the auxiliary or 
compensating field, the armature and the main field in series. 
With these series connections the armature is also paralleled 
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Tic. 4—Motor Grouping ror ‘‘ NON-RHEOSTATIC’’? CONTROL. 


by a resistance. Resistance is inserted with the motors on 
the first step and is cut out.on the second. The third step 
changes the connections so as to energise the auxiliary field 
from one portion of the transformer, and the armature and 
main field, connected in series from another portion, thus 
affording the doubly-fed connection. The armature short- 
circuit-is removed when the motors are operating with the 
double feed. Subsequent steps in the control are obtained by 
increasing ‘the motor voltages. 

New Control Systems.—The control system devised origi- 
nally for ¢he stepless centre-entrance cars of the New York 
railways, known as the Westinghouse PK control, consists 
ot a drum motor controller equipped with a power-operated 
notching mechanism. This notching mechanism consists of a 
pair. of opposed air cylinders whose common piston road 
carries @ rack that engages with a pinion on the shaft of the 
motor-controller drum. Electrically controlled valves admit 
or discharge air from the cylinders in accordance with the 
manipulation of a master controller located on the car plat- 
form. The motor controller may be located on the platform 
underneath the car or in some other convenient place. 

In appearance. the master controller is a miniature 
platform controller. Manual _acceleration is possible, 
although a current limiting relay is provided on most 
equipments, and the circuits are so arranged that automatic 
acceleration will occur in case the controller is moved more 
than one notch at a time. The latest form of power-operated 
head can be readily applied to any Type K controller. Energy 
for the control circuits may be obtained either from the con- 
tact line or a storage battery carried on the car. 

_A later control system brought. out under the trade designa- 
tion of Type 214 control is a combination of the principles in- 
volved in the PK and the older ABF system. As designed 
for the field-control motors of the New York Municipal Rail- 
way rapid transit cars, the motor controller box includes the 
following parts: Two unit switches acting as circuit breakers, 
four unit switches for series paralleling the motors, one drum- 
type reverser, one drum-type commutating switch, one 
current-limit relay, one overload relay, one main circuit ter- 
minal board, and one control circuit terminal board. Electro- 
pneumatically operated unit switches, interlocked to secure 
Proper sequence, are used for making main-circuit changes 
while a commutating switch of the drum type, operated by a 
PK notching mechanism, is. used to cut out resistance. A 


line relay cut-out permits feeding up of the control when 
power is off the line and the bucking of the motors for emer- 
gency braking in ‘case of failure of the air brakes. : 
The automatic acceleration feature of this control is particu- 
larly interesting as the action of the current-limiting relay is 


\ 


modified by the current passing through an auxiliary winding 
of the relay, in such a way as to provide for the same rate 
of acceleration for all loads. The amount of current passing | 
through this auxiliary winding is controlled by a switch 
operated in connection with the variable-load brake mechan- 
ism. The adjustment of this mechanism corresponds directly 
to the deflection of the bolster springs under load. Energy 
for the control circuit is obtained from a 34-volt storage bat- 
tery, which also furnishes energy for emergency car light, 
signal lights, door interlocks, and other special circuits. This 
control is designed for use with the larger motors, those on 
ser New York municipal cars being rated at 160 H.P. on 
volts. 

In the PC control equipment, recently placed on the market 
by the General Electric Co., the motor controller consists of 
@ group of switches or contactor units (used for effecting the 
series and parallel groupings of the motors and in cutting out 
resistance, together with a reverser, a circuit-breaker and 
overload, potential and current-limiting relays, all of these 
being assembled in a single case. The contactors are closed 
mechanically by means of cams mounted on a shaft which 
is revolved by a rack and pinion. The rack is operated by 
two air cylinders, whose valves are electrically controlled by 
the master controller. All of the contactor arc-chutes are 
grouped in one unit similar in construction to that used in 
the ordinary drum controller. The circuit-breaker switches 
are also operated pneumatically and controlled electrically. 
The overload relay operates to de-energise the control circuit 
of these switches in case of excess current. When opened by 
an overload, a reset switch must be thrown to close them 
again. The switches are of the unit type, and are readily 
removed. The reverser is very similar to the drum reverser 
used in a Type K controller, except that it is power operated 
by means of compressed air cylinders with electrically-con- 
trolled valves. 

The master controller is similar in general construction to - 
that used with the Type M control systems built by the same 
company... It is. provided with a slip-ring attachment which 
closes the control power circuit when the handle is moved 
from the “off” to the first position, and maintains the cir- 
cuit for any forward motion, but opens it if the handle is 
moved back. 

This type of control may be arranged either for automatic 
or hand acceleration, and may receive the power for the con- 
trol circuit either from the contact line or storage batteries 
carried on the car. As with most modern systems of indirect 
control, the power circuit is opened in case the motorman | 
removes his hand from the control handle, and provision may 
be made also for setting the brakes. . 

Non-rheostatic Control—From the standpoint of ecenomy 
and flexibility in speed regulation, the non-rheostatic control 
for the four-motor cars of the Pittsburgh railways is of interest. 
In this system resistance is used on only two transition points, 
the first and fifth, and as there are three running notches the 
transition points are used only for very short intervals, so 
that there are practically no rheostatic losses. 
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Fic. 5.—Contactor SEQUENCE FOR P.C. CONTROL. 


Frequent use is made of the first running notch with all 


“motors in series, and as low speed can be secured on this 


first point, excessive controller operation is avoided, and 
savings in the maintenance costs of control equipment, 
wheels, and brakes are effected. Tests over an extended in- 
terval of time indicate that the energy consumption is from 
8 per cent. to 15 per cent. less than with a standard series- 
parallel control when used on cars of the same weight operat- 
ing in a similar service. 

The contactor switches are arranged in two switch group 
cases under the low floor of the car. The combinations and 
connections provide for interlocks on the contactors to estab- 
lish holding circuits whereby the motors are maintained in 
parallel groups while the control handle is being thrown to 
the “‘off’’ position, thus affording a closed path of low resist- 
ance for the discharge of the energy stored in the magnetic 
fields of the motors. .The use of field control with this system 
would, of course, add some complication, but would result in 
a speed flexibility practically equal to that of the steam loco- 


motive. 
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Wiring.—Electrically-controlled brakes, speed-control dé- 


vices, car signal and door interlocking circuits result in the 
new cars of the New York Municipal Railway in the use of 
18 train wires, of which only seven are used directly for 
control purposes, and the wires are of extra large cross- 
section so as to permit the multiple-unit operation of a large 
number of cars. 


With indirect systems, a knife-blade switch of the quick- 


break variety connected between the trolley base and main 
fuse, is used to disconnect the main circuit so that the motor 
controller can be operated for test or inspection purposes. 
The use of a main fuse box of the magnetic blow-out type 
is becoming almost universal, the accepted form of fuse con- 
sisting of a thin copper ribbon held at the ends between heavy 
clamps. 
Later practice in car wiring tends toward the use of - light 
steel conduit that is enamelled, galvanised, sherardised, or 
treated in some other way to make it rust-resisting, the con- 
duit for some of the later cars having walls only 1/32 in. 
thick. In cars designed for very light weight there is an in- 
creasing tendency to use some of the fireproof non-metallic 
conduits now on the market. Of these one that has been 
extensively used is made of natural warp cotton yarns woven 
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very tightly to give it strength, and saturated with a water- 
proof and fireproof compound. It is more economical. than 
metallic conduit, not only because the price is much less, but 
also because no fittings are required, since’ the non-metallic 
conduit can be bent into any desired position. The weight 
of 2 in. conduit in this material approximates 0.13 lb. per 
ft., while metal even 1/32 in. thick should weigh 0.25 lb., 
including the fittings. 

- The arrangement of control details in a few groups has 
greatly simplified the control wiring necessary, and there is 
a tendency to use multi-conductor cables for the motor and 
other current-carrying leads instead of single wires. 

With regard to lightning arresters, the magnetic blow-out 
types are still very popular for car service, and a form ‘of 
condenser arrester seems to be meeting with some favour. 

The aluminium-cell type of lightning arrester has not met, 
as yet, with great favour among operating men; several com- 
panies have installed it on their latest types of cars. There 


is a tendency to use larger choke coils than were used for- © 


merly. The favoured location of the arrester seems generally 
to be on the roof of the car. 

Control Circuit and Door Interlocking.—In an effort to pro- 
mote safety and accelerate traffic, several methods of jnter- 
locking the car doors and the control system have been 
devised. Generally speaking, any of these schemes is appli- 
cable, as far as principle is concerned, to any system of in- 
direct control as well as to the system of modified direct 
control. The door apparatus consists of a wooden rod attached 
to the door and upon which is a brass ferrule. When the 
door is closed this ferrule engages with a pair of contactors 
which form a part of the circuit energising the contactor, or 
line switch in the motor control. In any position of the door, 
except tightly closed, these contactors engage with the wooden 
surface of the rod and not with the brass ferrule. Conse- 
quently. the contactor control circuit is open and the con- 
tactor itself cannot be closed, but when the door is shut the 
control circuit is complete, and the motors are under the 
control of the motorman. This enables a motorman to set 
his controller handle on the starting position immediately 
after a door is opened at a stop. Then, when the door closes, 
the car starts ahead at once without any signal from the 
conductor. Frequently switches* are provided that operate 
in connection with the conductors\ emergency brake valve. 
The operation of this valve, therefore, shuts off the power as 
well as sets the brakes, and eliminates the current surge that 
would result if the motors pulled against the brakes until the 
overload relay tripped. = 

Such interlocking devices, by permitting a quick start after 
passengers are loaded, have a very marked effect in speeding 
up traffic. They eliminate to a large extent the need of a 
signal system for the conductor, and by requiring the door to 
be shut before the car can be started, reduce the number of 
door and step accidents. = 


Australian Commonwealth Offices.—On December 27th 
the offices of the High Commissioner for the Commonwealth of 
Australia were removed from Victoria Street to Australia House, 
Strand, London, W C 


REVIEWS. 
Large Electric Power Stations. By Dr. G. KLINGENBERG. 


English translation from the German. London: © 
Lockwood. Price. net, 


_The publisher’s note to this book states that the transla- 
tion supplied by the author was in type some months prior 
fo the war, and that the proofs-have been subjected to 
careful revision by an English engineer, and in view of the 
importance of the subject it has been decided not to delay 
publication further. 

_ The increase in the pale importance of electricity supply 
is bringing about a change in opinion as to the basis on 
which electricity should be produced and distributed. 

The fundamental question is whether the generating station 
should be a private one, one controlled by a municipal body, 
or one managed by a company. Nowadays, unless in a very 
isolated area, a private power station would prove unecono- 
mical. It also seems impossible for a municipality to manage 
ite electricity supply undertaking on any but what may be 
called political lines. The engineer-in-charge will be asked 
for his opinions on engineering or economic problems, but 
the electricity committee’s decisions are necessarily governed 
by the policy of the party to which the majority of its 
members happen to belong. On the other hand, the manage- 
ment of a supply company presents an entirely different 
picture. The policy of the company will be controlled by 
experts In engineering, in business, and in finance. They 
possess entire control, their decisions are influenced by the 
interests of the concern only, they can organise and renew 
their staff according to the ability of the individual, and are 
necessarily in close touch with industrial and engineering 
developments. Under municipal control there is not the same 
incentive to attain the highest possible economy as with a 
dividend-paying company. These are facts that no one can 
seriously dispute, and the public is confronted with the ques- 
tion whether it is preferable to allow limited liability com- 
panies to take control of the electricity supply business—of 
course, under proper Parliamentary supervision—or to allow 
existing municipal supplies to develop or co-operate with 
private concerns. The future only can say what will happen 
in this country. The author’s views on these and on like 
matters are set forth in a lengthy and very readable intro- 
ductory chapter. 

Chapter I is one of 78 pages. It deals broadly with the 
general principles involved in the design of large electric 
power stations. The use of the various governing factors, 
e.g., the diversity factor, is first illustrated with the aid of 
diagrams from various German power stations. This section 
of the chapter is decidedly clear and valuable. The engine 
room is then discussed. A quantity of information is given, 
but the question as to choice of different types of tur- 
bines is not entered into at all. The treatment of the selec- 
tion ef generators and auxiliary machinery is fairly good. 
Some genuinely valuable advice is next given on the design 
of boiler houses and their contents, together with some data 
that the reviewer has not seen published before. One of the 
author’s figures appears a little heroic—a steam velocity in 
the pipes feeding the turbines of 262 ft. per sec. The re- 
viewer would be inclined to think that there would be an 
appreciable drop in pressure unless the pipes were very short, 
and further, he would expect some vibration in the pipes on 
sudden changes in the load. Storage and transport of coal, 
ash removal, and switchgear are then discussed in a satis- 
factory, though somewhat brief, manner. For example, five 


. lines only are devoted to protection against lightning in the 


switchgear section. The chapter concludes with some very 
sensible advice on the choice of the position of 4 power sta- 
tion, and on its architecture. As the author rightly says, 
many power stations resemble theatres more than anything 
else, and the beauty of a power station building—as of 
machinery—should be in the simplicity of the design and in its 
proper proportions. The fact must not be lost sight of that 
a power station is merely a factory for producing electricity. 
At the same time, of course, it should bé adapted to the 
appearance of the locality as far as is practicable. 

Chapters II and III deal respectively with comparisons of 
costs of electrical transmission of energy and of. the trans- 
port of coal, and with economy and generating costs in rela- 
tion to capacity and utility factor. The value or otherwise 
of this sort of thing depends, of conrse, entirely on the 
initial assumptions made. Some of the costs appear to. be 
Gistinctly on the low side to the reviewer, but the author’s 
methods appear to be sound, and will serve as a model for 
similar calculations with different initial costs. 

The first constructional example of the principles set forth 
in the preceding part of the book is that of the Markische 
electricity works in Germany. The installation is most 
thoroughly described, and illustrated with plates. and photo- 
graphs. The leading dimensions of essential parts of the 
plant are given, and also the name of the maker—of course, 
in every case a German firm. - An analysis of the working 
results is given at the end of the chapter. These are not at 
all remarkable, but it is to be remembered that the station 
is five or six years old. es : 

The second and last example is that of the Victoria Falle 
and Transvaal Power Co., Ltd., in South Africa. The initia- 
tion of this enormous power supply scheme and the different 
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wer stations involved is most thoroughly described, and 
ep the possibilities of future extensions. The author states, 
and probably correctly, that the A.E.G., Berlin, undertook 
the engineering of the scheme and the installation of the 
entire plant. : 

The me consists of 260 pages and a large number of 
plates. It bears distinct evidence of most careful thought. 
The translator has also done his work very satisfactorily, the 
large majority of the units, both money and dimensions, 
being given in English measure. The work will undoubtedly 
be of distinct use to engineers engaged in power station 
design. However, in spite of its merits, 25s. net is a large 
sum of money to pay for the book. Possibly the large num- 
ber of plates is partly responsible for the price.—H. G. 8S. 


The Mechanical Handling and Storing of Material. By 
GrorGe Freperick ZIMMER. London: Crosby Lockwood 
and Son. Price £2 Qs. net. 5 


Probably one of the most neglected branches of engineer- 
ing is that relating to the mechanical handling and storing 
of material, and we believe ‘The Mechanical Handling of 
Material” first published by’ the author was the first work 
of any real importance on this subject. The present treatise 
is a new edition of this work, in which the mechanical 
handling of material has been brought up to date, and to 
which the various methods of storing material has been added. 
The author had an immense field before him, and we must 
give him credit for making the most of his opportunities; 
though the work consists mainly of. data and particulars of 
plant gathered from all corners of the globe, it is not the 
less valuable on this account. In fact, it is not too much to 
say that the engineering profession should be very greatly 
indebted to Mr. Zimmer for placing before it a work in- 
volving considerable labour in collecting and arranging infor- 
mation dealing with so important a subject as the economy 
ot labour by applying mechanical means to the handling of 
material in works and factories appertaining to practically 
every industry. ~ 

In an excellent introductory article, the reader is told the 
necessity for the introduction of labour-saving machinery, 
and the benefit derived not only by the capitalist, but by the 
labourer himself is pointed out; as this question may possibly 
become an acute one after the war, it is necessary that Labour 
should be educated to recognise this fact, and we can fully 
endorse the author’s statement that ‘“‘In round figures, it 
may be taken that the saving of one man’s wages warrants 
the investment of £1,000 in machinery.”’ As an example, 


the author cites a modern flour mill in which the wheat may - 


be unloaded from an ocean-going steamer, stored, cleaned, 
graded, ground, dressed, packed, weighed, registered, and 
loaded into a railway truck for dispatch to the consumer 
without any manual labour whatever. The view, however, 
of the Labour leader is that were it not for this machinery 
men would be employed and wages paid, but he forgets that 
whilst, no doubt, 20 or 30 workmen are released for other 
labour, hundreds of their fellow workmen are benefiting by 
the lower cost of flour. Are the greater number willing to 
suffer, to benefit—which is doubtful—the few? Moreover, as 
the author truly points out, the multiplication of labour- 
saving appliances is not in the least detrimental to the in- 
terests of Labour, but, on the contrary, ‘‘ experience has 
shown that his daily life is thereby made easier, his intelli- 
gence improved, and 
and in no industry has this been proved to such an extent 
as in that of mining. 

_The work consists practically of six parts, viz.: The con- 
tinuous handling of material; continuous handling of material 
by pneumatic and hydraulic means; intermittent handling 
of material; unloading and loading appliances; miscellaneous 
installations; and the automatic weighing of material. 

The first part claims 18 chapters, and deals with elevators 
and conveyors for every imaginable: purpose; naturally, 
among so many designs there is room for very considerable 
improvement in some, but to examine critically each design 
would take several volumes as large as the present to deal 
with them. There is, however, plenty to ehoose from as a 
basis for the design of any particular piece of handling or 
conveying machinery. It would seem as though in many 
cases the designer or builder of conveying machinery did not 
consider it necessary to study the effect of friction as a power 
consumer, or thought that the economy effected by the use 
of the conveyor was such that there was a big margin for 
ineficiency—anything would: do for a conveyor so long as it 
worked. Some that we know of didn’t work; not that the idea 
of the conveyor was bad, but sufficient study had not been 
given to its construction by the designers to suit the parti- 
cular conditions. It is mainly so with all conveyors; a little 
thought and study would greatly improve their efficiency. 

The next three chapters deal with the handling of material 
such as grain, coal, and ashes by pneumatic or hydraulic 
means. Amongst the latter is mentioned the hydraulic plant 
at the Hammersmith Borough Council’s electric light installa- 
tion, which was estimated to cost £15,600 and to save £1,577 
per annum, or practically 10° per cent. on the capital outlay. 
As a means of removing ashes from boiler houses the 
hydraulic system would appear to have ‘many advantages. 
Some of the pneumatic systems described for conveying grain 
are both interesting and ingenious, and naturally much more 
care and workmanship has to be expended on this type of plant. 


his wage-earning capacity increased,” . 


The intermittent handling of material includes endless-rope 
and chain haulage, not, of course,.as installed in mines, but 
as applied to moving tubs or small wagons for short distances. 
It includes all kinds of aerial ropeways, methods of coaling’ 
vessels at sea, rails and telphers, and the handling of 
material in connection with blast furnaces, and coke 
from coke ovens; some of these are good, but many are in- 
different, and others might have been left out altogether. 
Especially does this apply to some of the German methods for 
dealing with hot coke from coke ovens. 

The last two portions deal with such subjects as the coaling 
of railway engines, boiler-house handling plants, storage of 
coal, grain, and other materials, and the automatic weighing 
of material, and conclude with a table giving the weights 
of materials. 

As we have said, the subject is a huge one, and we are 
afraid one that has not been sufficiently studied in this 
country, partly because of prejudice, but mainly, we think, 
because of our—we hope now obsolete—conservatism. With 
the ever-increasing cost of labour in productien, it becomes 
more than ever necessary to-reduce the producing cost of 
the finished article, and to release the labourer,. otherwise 
engaged in the handling of material, for more useful employ- 
ment, where his services will be more productive, both for 
himself, his employer, and the public generally. 

If Mr. Zimmer’s book, by showing what has already been 
done in this direction, and by giving details of examples of 
conveying and other labour-saving machinery, will help the 
development of this branch of engineering in this country it 
will have served a useful purpose. 

If we have any fault to find, it is in the bulkiness of the 
volume, which ‘we think would have been handier had it 
been published in, say, two volumes instead of one. Other- 
wise, it is well printed and bound, the illustrations are good, 
many being folding plates, and the work does credit to author 
and publisher. 


Dynamo and Motor Attendants and their Machines. By 
FRraNK BroaDBent, M.I.E.E. London: S. Rentell & Co., 
Ltd. Price 2s. 6d. net. 

This is the eighth edition of a work which has long held a 
high reputation, and has established its position as one of 
those books for which there is always a demand. The text 
has been extensively revised,.over 50 pages have been added, 
and 40 drawings, a new chapter on accumulators has been 
irserted, and generally the matter has been brought 
up to date. The chapter on ‘‘ General Principles ’’ has also 
been entirely rewritten. There are a good many misprints, 


. but these are generally obvious, and the author reasonably 


claims indulgence in view of the revision having been done 
in strénuous times. The remarkable scope of the book, the 
conciseness and lucidity of the treatment, and the essentially 
practical nature of the contents, render it the most useful 
guide for the class of readers addressed that we know of, and 
its continued popularity indicates that they concur with us 
in regarding it as excellent value for the small price at which 
if is published. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


CHILE.—For convenience of reference, the following parti- 
culars of the rates of import duty, now payable on the under- 
mentioned goods on importation into Chile, are taken from the 
recently-published Parliamentary Return, giving a transla- 
as of ay new Customs Tariff Law—see the Review of Nov- 
ercber 


. India-rubber :— Pesos. Cts- 
Resilient: Raw... ... ... kilog. gross 04 

With cloth or metal for 


- packing machinery, &c. kilog. gross 


Vutcanised, in sheets ... kilog. gross 
Rubber waste . Se : .. kilog. gross 
Rubber solution kilog. legal 


Manufactured articles of rubber, not 
specially mentioned ... 
Boots and shoes, &c., of rubber, or 
with rubber soles... 
Buttons (pushes) for electric bells 
Iron and steel :— 
Wire in all shapes (including ae 


kilog. legal 


... kilog. net 
... kilog. legal: 


ero wo 


logs. gross 0 5 
Lamps for electric lighting .._ ... kilog.legal 0 70 
Cable or rope of wire ... nde ... kilog. gross 0 04 
Meters for electric current, and parts kilog. gross 0 
Copper and its alloys :— 
Sheets, bars, or ingots . Free 


Bars or cylindrical rods for cutting | 
Pure, for assaying a 
Filings (borings); solder 


og. gross 0 10 
.. kilog.neé 1 80 


Pipes or tubes not “specially men- 
tioned, and accessories 


kilog. gross 0 


‘ 
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Zine and its alloys :— \ Pesos. Cts. 
Bars, sheets, or plates ... = x. Free. 


Granulated, filings or borings “i 
Sheets varnished or with coating of 
Aluminium alloys; aluminium jn sheets, 
plates, strips, or bars - ... 
Tin or lead :— 
Bars or sheets 


kilog. gross 0 36 


Granulated, filings or borings ... kilog. gross 25 

Pipes or tubes and accessories ... kilog. gross 06 
Nickel and white metal :— 

Bars, sheets or platés ... kilog. gross 25 


Manufactured articles “not specially 
mentioned, not silvered or gilt ... kilog. legal 
Wire, other than iron or steel, of all 


shapes sat she ... kilog. gross 
Babitt’s metal and the like ... kilog. gross 
Asbestos :— 


In the rough, in powder, or in cords kilog. gross 
In boards or sheets " kilog. gross 


Manufactured—gloves, &c. ... kilog. legal 00 
Mica’ :— 

In sheets... ne ... kilog. gross 60 

Manufactured articles ... kilog. gross 75 
Graphite 100 kilogs. gross 50 
Tale :— 


For industrial uses ... kilog. gross 
In very thin sheets ... kilog. legal 
Commercial advertising matter, not 
specially mentioned, of cardboard or 
paper,, except catalogues and periodi- 


nt 
or 


cals kilog. gross 1 00 
Commercial catalogues and _ periodicals, 
&e. Free. 


Telegraph and telephone instruments | 

and apparatus, &c., not specified ... kilog. gross 0 065 
Special machines, apparatus and appli- 

ances for use in generating gas and 

electric light, not specified ; insulators, 

commutators, contacts, interrupters, 

extinguishers, cut-outs, fuses, &c., re- 

quired for electric light installations; 

are and incandescent lamps or bulbs, 

and carbons soe - ... kilog. gross 0 04 
Machines and apparatus for use in in- ‘ 

dustry not elsewhere specified ... kilog. gross 0 038 
Electric piles or batteries, and jars for 

same ... kilog. gross 0 10 
Wire of common metal, of any sectional 

form, insulated or covered with rubber, 

Plans and specifications for engineering, 

architectural, and other works Ss Free. 
Packing cases ne sa <a ... kilog. gross 0 06 

[Gross weight is the weight of the goods with all receptacles 
and packings, both internal and-external. Legal weight is 
the weight of the goods, together with all receptacles (includ- 
ing fastenings) with which they are packed inside the ex- 
ternal wrapping, excluding straw, sawdust, &c., used for dis- 
posing the parcels. Net weight is the weight of goods de- 
prived of all coverings. 100 centavos = 1 peso = Is. 6d.] 

Merchandise or products imported into the Magellan Terri- 
tory are, with certain specified exceptions, free of duty. 

Foreign goods imported into Chile are subject to a ware- 
housing fee. Goods intended for consumption in the country’ 
and subject to import duty must pay 4 per cent. of the amount 
of such duty when cleared during the first four months of 
storage; 8 per cent. when cleared during the second period of 
four months; and 12 per cent. when cleared during the third 
period of four months. In the case of goods free of import 
duty, the warehouse fee will be 10 centavos per 100 kilogs. 
gross weight when the goods are cleared within the first four 
months of storage; 20 centavos during the second period; and 
830 centavos during the third period. 

The duties payable under the new Tariff Law are to be 
regarded as the minimum rates, applicable to countries which 
grant m.f.n. treatment to imports from Chile. The President 
is empowered to. impose a surtax of 25 per cent. of the duties 
fixed by the Tariff, as a maximum tariff, applicable to pro- 
ducts from other countries. i 


kilog. gross 0 10 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 
Published expressly for this journal by Messrs. W. P. Tuompson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at » 
Liverpool and Bradford. 


1916, 


17,786. Electric telephones.”” L, G. Hammer. December 11th. 


17,798. ‘‘ Secondary electric batteries.” T. A. D. Lawton. December llth. 
“Telephone memo-fi.ing receptacle.” S. M. Brypces. December 
th 
— Auto-luminous switch indicator.” W. C. Horne. December 


17,820. Electromagnet for lifting materials.” Soc. CentraLe p’EnTER- 
prises A. D. Riviere et December 11th. 

17,834. ‘‘ Mercury-vapour and other incandescent vapour lamps.” F. Bous- 
son. December 12th. - 

17,851. ‘‘ Device applicable to electrical machises such as motors, gene- 
rators, transformers, &c., replacing commutator or collector.” G. Prsrarint. 
December 12th. 

17,852. ‘‘ Trolley heads or collectors for electric tramcars, &c.” R. Baty. 
December 12th. 

17,856. ‘‘ Control of electric motors.’? J. M..L. Starter. December 12th, 

17,867. ‘‘ Manufacture of electric insulating materials.” W. E. Winpsor- 
Ricuarps. December 12th. - 

17,875.. ‘‘ Electric lamp shade.’? S.C. Morris. December 13th. 

17,878. ‘‘ Sparking plugs for motors, &c.’? J. W. Law. December 13th. 

17,885. ‘‘ Sparking plugs or electric ignition devices for internal-combus- 
tion engines.”” W. A. CLark, H. G. Loncrorp, W. W. Loncrorp & Spuinx 
ManuracturinG Ce. December 13th. 

17,916. Producing alternatin electric currents.’’ British THomson- 
Heuston Co. (General Electric Co., December 13th. 

17,923. ‘‘ Electric pocket lamps.” O. PLETSCHER. December 13th. 
(Switzerland, November 18th.) 

17,929. Electrical apparatus having windings.’’ British Evectric Trans- 
FORMER Co. & J. Goopman. December 13th. 

17,930. ‘‘ Protective means for electrical apparatus having windings.” 
British Exectric TRANSFORMER Co. & J. Goopman. December 13th. 

17,934. ‘‘ Arrangements for advancing ignition in internal-combustion 
engines.” Soc. ANON. POUR L’EcLAIRAGE ELECTRIQUE DES VEHICULES. Decem- 
ber 18th. (France, December 20th, 1915 

17,936. ‘“‘ Energy meters for alternating currents.” 
Francitton & Co. Soc. Anon. December 13th. 
22nd.) 

17,937. High-frequency alternators.’’ Soc. Francaise 
December 13th. (France, September 16th, 1915.) 

17,950. ‘‘ Galvanic batteries.” E. A. Asucrort. December 14th. 

17,972. ‘‘ Anodes for electrolysis of sulphate solutions, and production of 
same.’’ A. Cottey, W. Hutcninson & A. Hickman, Ltp. December 14th. 

17,981. ‘* Method of controlling, and apparatus for producing, ionic dis- 
charges.” D. F. Comstock & TxcunicoLor Motion PicturgE Corporation, 
December 14th. 

17,983. ‘* Methods of producing high vacuum.”’ British THomson-Houston 
€o. (General Electric Co., U.S.A.) December 14th. 

17,987. ‘Ignition dynamos.”” C. T. Mason. December 14th. 
Jaruary 7th.) 

17,988. ‘Ignition systems.” J. G. Zimmerman... December 14th. (U.S.A., 


FaBRIQUE DES Lon- 
(Switzerland, April 


(U.S.A., 


May 12th.) 
17,993. ‘‘ Collection of currents from overhead, &c., conductors.” C. C, 
Henkes. December 14th. 
17,996. ‘‘ Selection of electric currents.” A. Pereco. December 14th. 
17,998. Batteries.”” J. M. FLannery, December 14th. 
17,999. ‘‘ Batteries.” J. M. Fiannery. December 14th. : 
18,019. Cleansing floors of tramears, &c.”” N. Jamieson. December 15th. 


18,027. ‘* Portable periscopic electric lamp for signalling.” E. V. Evans. 
December 15th. 

18,046. ‘‘ Automatic telephone systems.” Automatic TELEPHONE MANUFAC- 
TuRING Co, December 15th. (U.S.A., February 14th.) 

18,049. ‘ Electric switches.” J. H, Cortincs & M. J. Rawinc. December 
15th. 

18,095. ‘‘ Systems of motor control.” British THomMson-Houston Co., 
(General Electric Co., U.S.A.). December 16th. 


PUBLISHED SPECIFICATIONS. 


»1915. 

16,615. BurcLar or Fire ALARM AND LIKE apparatus. A. A. Canton. Nov- 
eniber 24th. 

16,643. Exectrotytic CELLs. 
November 25th. 

16,765. ELECTROMAGNETICALLY-ACTUATED ConTAcT Makers oR Switcues. G. 
D: Peters & Co., F. C. Hibberd & W. King. November 27th. 

16,865. PortasLe Exectric Lamrs. V. C. H. Gibson & E. G. Benns. 
November 30th. 

17,125. Carson Saver FoR Arc Lamps. 
(May 9th, 1916.) ‘ 

17,276. Cootinc or Execrric Motors oF THE ENCLoseD Type. G. Schroe- 
der. December 8th. 

1916. 

2,968. Garvanic Batteries. G. Fuller, L. Fuller & G. J. A. Fuller. 
June 12th. (Patent No. 102,335.) : 
5,932. Automatic FHotocrapHic Printinc Macuine. Neff & Lumley. April 
24th, 1915. (Patent No. 100,363.) ‘ 

6,036. ExLectric WeELpING APPARATUS. 
No. 100,401.) 


H. C. Jenkins & C.I. (1914) Syndicate, Ltd. 


D. E. Turner, December 6th. 


E. Woltmann. May Ist. (Patent 


Further German Substitutes—In the normal rules of 
the V.D.E., it is recommended that hemp be used in fixing insu- 
lators to their pins ; but hemp is now reserved for Army use, hence 
a Committee of the Electrotechnical Union has been investigating 
possible substitutes, and now advises the use of impregnated paper. 
Suitable paper impregnated with oil or similar insulating material 
has been placed on the market by various German firms. A number 
of sheets, determined by trial, are wrapped round the pin and the 
insulator is screwed on slowly, using moderate pressure. It is 
possible by this means to fill the. space between pin and insulator, 
and thus provide a secure but elastic support for the latter. A 
little practice is required to prevent the paper from tearing or 
creasing, and to keep the insulator vertical and central. Sack- 
cloth is recommended as another effective substitute for hemp. 
The Imperial Telegraph Administration uses scraps of wool, sheets 
of paper soaked in carbolineum, and newspaper (not impregnated). 
It is remarked that not all’ the commercial substitutes offered in 
place of linseed oil may be used for impregnating purposes, because 
there are sometimes dangerous ‘fumes and, apart from the thread 
of the insulator, the workmen’s eyes might be injured. : 

The use of oiled paper for this p was described in the 


ELECTRICAL REVIEW of March 22nd, 1907, page 503.- 
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ACCUMULATOR aie LTD. 


ALWAYS 
RELIABLE. 


ACCUMULATORS 
FOR ANY 
SERVICE. 


Head Office and Works: Northampton. 


London Office: 53, Victoria St., S.W. 


MAIN FEATURES. 


Effctive against any 


incipient fire. 


Discharges at any angle. 


Produces a continuous 
stream. 


Pumping unnecessary 
during operation. 
Nozzle protected against 
fall. 


Pump and 
leather removable. 


Pump and valves’ ia 
separate container. 


Pump and nozzle sealed. 


Fitted with compression 
chamber. 


Fluid non-corrosive and 
non-injurious, 


Easily re-charged. 


For Full Particulars wad: 
Prices write to :— 


TURNERS MANVILLE, 


5, LLOYD’S AVENUE, LONDON, E.C. 


Telephone : Avenue 1458, Telegrams : “ Vulbeston, Lond.” 


THOMAS INSULATORS 


For E.H.T. Transmission Lines. 
NEW MODELS 


SPECIALLY DESIGNED 


to withstand 


HicH FREQUENCY CURRENTS 


caused by 


LIGHTNING SURGES. 


JAMES W. GLADSTONE, 


74, HONOR OAK ROAD, LONDON, S.E. 


Telegrams and Telephone: ‘No. 1077 Sydenham,’’ London. 


BEST ana CHEAPEST 


ROBURINE 


SWITCH 


HANDLES 


-are the 


on the Market. 


‘Apply for— REDUCED PRICES 


and 
Illustrated List post free from 


THE ROBURINE COMPANY, 


128, Stamford Street, London, S.E. 


WHEEL PATTERN 
with brass bush. 
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‘RINT. 
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12th, ; 
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15th. . 
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Lip. 
‘ 

a 
April SOLE EUROPEAN AGENT: 

Pal - : — 
| in - . : 
ead 


BRITISH ‘STEEL. 
BRITISH LABOUR. 


ANY PATTERN FINISHED DIMENSIONS, 


THIS INDUSTRY HAS BEEN CARRIED 
ON AT THESE WORKS SINCE 1884. 


We have the Best Modern Plant for Scientific Production. 


BERTRAM THOMAS 


. Worsley Street, Hulme, MANCHESTER, ais contrat,” Queen Anne's Chambers, Westminster. | 


For SWITCH CASES & BLOCKS. 
HYDRO - ELECTRIC PLANTS 
q ‘ood Letters supplied ready for Wiring. 
Accurate Speed Regulation is Essential. Fan Frames of all kinds. 
Blocks for Sunk Switches 
OIL-PRESSURE GOVERNOR IS UNSURPASSED. 
| J. DODIMEAD & SON, 
GILBERT GILKES CO., Kendal, 50, Tottenham Court Read W. 
| 
2 | Super-qualities for— 
= Steam ‘Cylinders, Turbines, Bearings, = 
Crank Chambers, Dynamos & Shafting. 
2 Ready for immediate delivery— 
Our Catalogue, = 
= 736 pp., contains particulars of 
ARGE STOCKS. 
A copy Let us quote for YOUR requirements. 2 
W. H. WILLCOX & CO., LTD., 
32 to 38, Southwark Street, London, S.E. 
}0™0™l a 
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Telegrams: Telephone... 


THE WIRE WORKS, 
GROWN PARADE, CRICKLEWOOD LANE, 


LONDON, N.W. 


INSTRUMENT WIRES. 


COPPER. CONSTANTAN. MANGANIN. 
NICKEL SILVER. 


Bare or covered with ‘Silk, Cotton, Enamel, ordinary Asbestos 
and Patent Asbestin Insulation. 


ALL SIZES DOWN TO :-oOOol". 


Catalogues, Samples and Quotations on application- 


(Reg. No. 350,202.) 
THE ON LY SOLUTION FOR FROSTING LAMPS. 


By placing lamps in solution tor 20 to 30 seconds and afterwards 
wiping over with a damp sponge, a frosting equal to sandblasting can 
be obtained. No necessity to dry on current. No spirit in the solution, 
therefore no smell or evaporation. Frosting cannot be removed by 
chemicals or spirit, or scraped off with a knife. 


ELCOBLAST. EQUAL TO SANDBLASTING. 
AS SUPPLIED TO THE PRINCIPAL BOROUGH COUNCILS AND LAMP 
MANUFACTURERS. - 
: PRICE OF SOLUTION. ‘ 
ONE PINT JARS . 4/- nett. Case and 9d. 
ONE QUART JARS oe FIG: 9d. . 
HALF-GALLOW JARS ..14/9. 5, 


FROM ALL. LEADING "FACTORS, 


Or from the Sole Manufacturers, THE DAVIS ELECTRICAL CO., 58, High Street, Charing Cross Road, W.C. Tel. No. 6093 Regent. 


BOOTHROYD | 


DIRECT CURRENT 
MOTORS ann DYNAMOS. 


ILLUSTRATION OF “(B” TYPE ENCLOSED VENTILATED MOTOR. 
LATEST DESIGN FITTED WITH ROLLER AND BALL BEARINGS. 
2 B.H.P. to. 10 B.H.P. DELIVERY FROM STOCK. 
15 B.H.P. to 60 B.H.P. DELIVERY 3 to 4 WEEKS. 
OYNAMOS AND MOTORS UP TO 150 B.H.P, DELIVERY ON APPLICATION. 

Write for Particulars to— - 


H. T. BOOTHROYD, Ltd., 
BOOTLE, LIVERPOOL. 


Telephone: 420 Bootle. ‘Commutator, Liverpool.” 


a. 
* Pollanite, Crickle, London. tiampstead 1984 & 5360. 
| 
| Pay 
i 
. 
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HENL 


CABLES and JOINT BOXES | 


for all purposes and all situations. | 


0.1 sq. in. Extra High Tension 3-Core Paper 
Insulated, Lead Covered, Steel Wire 
Armoured Feeder Cable for a Working 
Pressure of 20,000 volts, supplied to, and laid . 
by us, for the ‘Central Argentine Railway. 


-We can give very quick delivery 
of many types of Paper Insulated 
Cables under Class “A” Certificate. 
Wire for prices and times of delivery 


if you are in urgent want of Paper 
Insulated Cable. 


Ask for Paper 
Cable Cat. R 86. 


Paper Terminal Boxes| 


10- pair Telephone 
Distribution Box 
for tailing off 
V.LR. wires from 
Paper Insulated 
Lead Sheathed 
Cable. A\ll sizes 
from ten to fifty pairs. 


Immediate Delivery 


Ask for Terminal 
Catalogue U 104. 


HENLEY'S TELEGRAPH. 


BLOMFIELD STREET, 


RTH WOOLWICH and 


PRINCIPAL COLONIAL AND FOREIGN BRANCHES: 
546-550, Collins Street, Melbourne. 13/1, Clive Row, Cabtcutta. 
61, York Street, Sydney. - 10, Forbes Street, Bombay. 
20/21, Standard Bank Chambers, Johannesburg. Coristine Buildings, Montreal. 
19/23, Blair Street, Wellington, N.Z. Heerengracht, 209, Amsterdam. 


Ww 
"NORTH, WO KENT, ENGLAND. LONDON WALL, E.C. 


Telegrams: “HENLETEL AVE, LONDON,” and “HENLETEL.,” all Home Branches, 


WORKS CO, Lid, 


Telephones 
4560 LONDON WALL 


(7 lines). 


Tucuman, Buenos Ayres. 
Emad El Dine, Cairo. 
Klara Norra Kyrkogata 22, Stockholm. 
o— Seghers, Rue Scribe, 7, Paris. 
Adolph Seghers, — de Ayala & Madrid. 
teace Seghers, Rua do Alecrim 79, Lisbon. 
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FREDERICK SMITH AND COMPANY 


(Incorporated in the LONDON ELECTRIC WIRE CO. and SMITHS, Ltd.). 


WIRE 


100 Per Cent. Conductivity. All sizes to ‘O01. 


Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


“RADE MARK 


COPPER TROLLEY WIRE, 


SECTIONS. 
BRONZE TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


SILICIUM BRONZE WIRE 


“C” QUALITY FOR TELEPHONE LINES, &c. 


PHOSPHOR BRONZE SPRING WIRE. 
Aluminium Wire and Strip for all Electrical Purposes. 


Anaconda Works, Salford, MANCHESTER. 


In every part 
a point of 
excellence 


And in 
the!\whole: : 


PERFECTION! 


THE HOFFMANN MANUFACTURING CO., LTD., 
CHELMSFORD : [ESSEX. - 


We 
| 
| | 
| 
kK 
| 
| (7) * > 
| 


Westinghouse 
Electric Fires, Radiators 
and Convectors . 


We hold a goodly stock of 
_ the above in all wattages, and 
many pleasing designs ready 
for delivery. It is a good 
line to stock because of the 
selling force of the name 


| Our Heating List 150;/7 WESTINGHOUSE 


is a most useful list to 
have by you—it is so 


comprehensive. 
Besides showing Domestic We shall be glad to go into the question of'stocks with you. 
Fires it includes Heaters Stafis are depleted. 


for Industrial, Ship 


Trsia: Hssting. Delivery by the railway companies is not at all satisfactory, 


Please order early and avoid dissappointment. 
to send you one. 


Manchester- - - 7 7 14, Long Millgate 


Leeds - - - - - - 20, Russell St., Park Row 
il London - - - - - = = _ 179, Wardour St., W. 


55, Newhall Street 


Birmingham - - 

lace Newcastle-on-Tyne - Ward's Bldgs., High Bridge 

Glasgow - - - - 17,St. Vincent Place Man 
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WATERTIGHT TELEPHONES 


48 ADOPTED BY 
HE BRITISH ADMIRALTY, MANY FOREIGN GOVERNMENTS 


EXHAUSTING TURBINE AND THE LEADING STEAMSHIP LINES. © 
ENGINES. Complete Installations for: SHIPS, 
| HIGH - CONDUCTIVITY. mines, POWER STA TIONS, ETO., 
CASTINGS and ON DIRECT, INTERCOMMUNICATION OR 
CENTRAL EXCHANGE re 


COPPER FORGINGS 


ALFRED GRAHAM & Co. 


JOHN DORE & C co., 
Coppersmiths and Brass Founders, telephone: “GROFTON PARK, S.E- 
BROMLEY. MIDDLESEX. 952 SyDENHAM. Navarnana, Loxpon,”’ 


THE UNBREAKABLE PULLEY AND 
MILLGEARING CO., Lro. 
Specialists in the Economical ‘Transmission of Power. 


Telegrams : Strength, Manchester. 
Lieher’s Code used, 


SHAFTING, 


ROPE PULLEYS, 
COUPLINGS, 66, GANNON STREET, WROUGHT-IRON PULLEYS, 
BEARINGS, LONDON, CONE PULLEYS, 
GEARING. GALLOWS PULLEYS. 


Lower Gorton, MANCHESTER. 


v 
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THE 


MIRRLEES WATSON CO.,LTD. 


‘GLASGOW. 


The BEST 
ROTARY AIR PUMP 


IS THE 


ADVANTAGES: 


"SIMPLICITY. 

SMALL SPACE OCCUPIED. 
NO RECIPROCATING PARTS. 
NO VALVES. 

LOW MAINTENANCE ‘COST. 


Economise !!! 
by having your old Electric Lamps 
repaired by our patented process. 
LIFE, DURABILITY and EFFICIENCY GUARANTEED. 


(LAMPS 


NEW 
One price only each. 


We Collect and Deliver in the Londen 
Area_in lots of not less than 25 Lamps. 


ALLIES 


Montgomery Street, 
HAMMERSMITH, W. 


ELECTRIC LAMP REPAIRING CO., Ltd., | 


Phone: 1604 Hammersmith. 


“THE REVIEW, 


VULCAN 


mLET OS QUOTE FOR @ 
YOOR REQUIREMENTS 
CARSON-EVANS” 


FENCHURCH BUILDINGS , LONDON. 


GERMAN OR AUSTRIAN GOODS 


PROMPT DELIVERY. 


We have over 100,000 


PHILIPS’ 


in stock. 


Send your enquiries to us-or our Agents as undernoted :— 


CARBON FILAMENT LAMPS 


<= 


CARBON 


» LARGE STOCKS KEPT BY 


Sloan Hectrical CG; Itd. 


12,GeldenLane,London,E.C. 


‘and 16,Jacksans Row, Deansgate, 


Zip Manchester 
Yi 


Alston & Blyth, 97/99, Waterioo Street, GLASGOW. 
Baxendale & Co., Ltd., Miller Street, MANCHESTER, and 3, St. Andrew 
Square, EDINBURGH. 
Bill & Berry, 39, Great Charles Street, BIRMINGHAM. 
John T. Cartwright, 3, Cadogan Street, GLASGOW, 
M. Lowrance & Son, Peel Squire, BARNSLEY. 


‘LONDON. 


MILD STEEL PLATE WORK, BLACK OR GALVANIGED 
«STEEL «CHIMNEY SHAFTS, SWITCHBOARD FRAMES. 
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.&S. 


MULTIPLE-WAY SWITCH 


A- HIGH GRADE SWITCH 
_ §PECIALLY SUITABLE 


MARINE SWITCHBOARDS. 


SO—100 AND 200 AMP. MOUNTED OR UNMOUNTED. 


DORMAN SMITH 


Ordsal Electrical Works, Salford. 


LONDON : 17, Victoria Street, Westminster, S.W. | ROTTERDAM : Zalmhaven 25 B. 

1, Higham SYDNEY, N.S.W. : 163, Clarence Street. 
ADAMANT 
High Pressure Oil Switches 


FIRE- MECHANICAL 
PROOF, STRENGTH | 
HIGH, 
WILL 
NOT Flr ISH 
ABSORB AND 
- MOISTURE, DIMENSIONS, 
| 
The CROFT GRANITE, BRICK & CONCRETE CO., LTD., 


Nat. Tel: 48 GROFT, near LEICESTER. ™: (two words). 


Ih 
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Two 1000 K.W. 
Rotary Converters 


DICK, KERR 
Rotary Converter is 


well known to Electric 


Traction Engineers, . both 
in this country and abroad. 
The sturdy design, the 
soundness of construction, 
combined with the high- 


grade materials used, has 


enabled us to produce a 


machine unequalled in 


reliability and _ efficiency. 


& CO., LIMITED, 


Head Office : 
ABCHURCH YARD, nen ST., 
EC. 


Janeiro, and Milan. 


THE ELECTRICAL REVIEW. 


Washin 
drying 

| machive | 


up the 
Drawing Office. 


Here isa 
New Idea. 
for 

Washing, 
Drying & 
Ironing 
Blue Prints. 


An adjunct to the Cooper Hewitt 
Continuous - type Blue Prin- 
ting Machine that enables you to 
produce perfect prints at a re- 
markable speed. Send for de- 
tails and illustrated booklet. 


Ash for Booklet 282. 


| York Road, King’s Cross, London, N. 
| 


E LECTRIC HEATING 


INDUSTRIAL PURPOSES 


CONSULT THE SPECIALISTS 
TOWNSHEND’S NEST ST, BIRMINGHAM, 


HEATHMAN's 
FOLDING PLATFORM STEPS 
WITH TABLE FOR PAIL OR 
TOOLS OR TO SIT UPON 


HEATHMAN & CO., Makers, 
Parson’s Green, LONDON, S.W. 


— SS 

in a Railway Sub-station. || 
1} 

{|| a 

| 

= 

| 

i 
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4 

i Westinghouse Hewitt Co., A 3 
4 

DICK, KERR fia) 

Branch Offices: Manchester, Newcastle, Tokio, 
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On every highway. and byway 
you will see these reels: of 


mn 3 WESTERN ELECTRIC LEAD COVERED CABLE. 


: xii [December 29, 1946 
. 
| 
| 
1| 
ag 


THE ELECTRICAL REVIEW, = 


0.09 


\ 


eS 


oO 


\ 
OS 
30° 
90 


2 
SO 
9 
So 


The. filaments of WOTAN LAMPS are made of 

Drawn Tungsten Wire, which is wound by hand in 
one continuous length on SIEMENS PATENT 
= SPIDER. This accounts for the 


UNSURPASSED STRENGTH 


of the finished lamps. In addition, WOTAN 
LAMPS give a wealth of natural brilliancy and are 


These facts will assist you with your 


economical. 


selling schemes—mention them to your customers. 


WRITE FOR COPY OF LATEST QUOTATION.. 


Siemens Brothers Dynamo Works Limited, — 
38 & 39, Upper Thames St., E.C. 


BRANCHES IN ALL PRINCIPAL PROVINCIAL TOWNS. 
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Agent fer Sootiand : AGRAY, 141, “Gath Street, GLASGOW. Telephone: S153 East. 


SHEET, we ROD, TUBING, 


ACCUMULATOR FORK SEPARATORS, | 
WASHERS, BUSHES, VALVES, RINGS, ACCUMULATOR BOXES, ELECTRICAL APPLIANCES, &:. 


BRITISH CAPITAL. MECHANICAL SOFT RUBBER GOODS. BRITISH LABOUR. 


NORMANDY STREET, CUSTOM HOUSE, LONDON, E. 


RED HEAT U E A D OF SOUND 
ELECTRIC FIRES construction 
THE QUEAD ELEMENT IS GUARANTEED FOR 3 YEARS. 


SOLE MANUFACTURERS: 


QUEAD 


47 to 57, MARYLEBONE LANE, 
—— LONDON, W. —— 


TELEPHONE: MAYFAIR 3582. 


ASK FOR 
1916-17 ILLUSTRATED LIST. 


Q 12.—THE.JREGENT. 


HIGGIN, 


265, DEANSGATE, 
Telephone: 1288 Central. MANCHESTER. 


ELECTRIC CABLES. wincs 


English make. 


OTHER Srzzs }’ TO 
Deliv from st ae Send for List and Pull Particulars, 


CONDUIT. |ROSS COURTNEY 


ASHBROOK WORKS, LONDON, 


\ 


. 
i 
ERMINAL 
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Automatic Electric Control 


for Capstan and Winch service in yards, wharves, 
and on shipboard. 


Interior of Capstan Pedal Switch for ; Watertight Capstan Pedal Switch 
unexposed positions, with locking locked in position, ‘for use in 
collar to prevent ere 4 exposed positions. 


@ Automatic Control 


for electric ioatinne and winches has been specially 
developed to satisfy the requirements of severe 
service and ensures that the motor is automatically 
started up in the shortest time compatible with safety. 


To start the motor it is only necessary to apply foot 
pressure to a pedal switch, the operator thus being 
left free to handle the slack rope; the removal of 
foot pressure stops the motor. 


- The pedal switches are made in two forms — one to 

‘be used in unexposed positions, and the other to be 
used in positions where it is exposed. to heavy rain 
or sea water. 3 


All parts are of robust ‘construction, and when not 
in use can be locked, thereby rendering them proof 
' against use by unauthorised persons. 


Write. for Free Illustrated List RE 2912 on Automatic Control. 


THE BRITISH THOMSON-HOUSTON CO., LTD., 
Electrical Engineers and Manufacturers, 
Head Office and Works: Rugby, England. 


. Branch Offices : 
BIRMINGHAM: Daimler House, Paradise Street. LONDON: 83, Cannon Street, E.C, 
CARDIFF: Royal Chambers, Park Place. MANCHESTER: National Buildings, St. Mary’s Parsonage. 
DUBLIN: 25, Suffolk Street. MIDDLESBROUGH: Prudential Buildings. 
GLASGOW : 91, Wellington Street. NEWCASTLE: Collingwood Buildings. 
LEEDS: Standard Buildings, City Square. SHEFFIELD: 8, East Parade. 


SWANSEA: Castle Buildings. 
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BERRY, SKINNER 


LONDON : BIRMINGHAM: MANCHESTER: 


“THE SWITCH HOUSE,” 86, NEWMAN sT.,W. SUFFOLK WORKS, OOZELLS STREET. 65, KING STREET. 
NEWCASTLE: 10, NEVILLE STREET. GLASGOW: 45, HOPE STREET. 
Selling Agent—H. C. BOOTH. Selling Agent—J. HALLY CRAIG. 


Are you requiring 
Lighting Accessories, Cables, 
Conduits or Lamps? 


SEND US YOUR 
NEXT INQUIRY. 


WESTON sTUDENT’S GALVANOMETER. 


Model 375. 


The Weston Student’s Galvanometer, Model 375, has been 
specially designed to meet the demand for a Portable 
Galvanometer of great durability, reasonable sensitivity, and 
moderate cost. 


The scale is 2°35 inches in length, is uniformly divided, 
and is calibrated 30—0—30. 


The resistance of Model 375 Galvanometer is approxi- 
mately 29 ohms. The current required for a millimeter 
(1 scale division) deflection is 16 micrd-amperes. 


With 1 Volt a deflection of 1 millimeter (1 scale division) 
will be obtained through 62,500 ohms, but as a deflection 
of 0'2 of a scale division can be readily detected, the 
-Galvanometer is, in reality, serviceable through 302,500 ohms. 


To further illustrate the serviceability of Model 375, it 
should be stated that on any bridge measurements up to 
2000 ohms the determinations can be made to a better 
accuracy than 3 of 1 per cent., and on values of 1000 ohms 
or less the accuracy is within } of 1 per cent. 


The price of Weston Portable Galvanometer, Model 375, is 


40/- List. 


Weston Electrical Instrument Co., 


AUDREY HOUSE, ELY PLACE, HOLBORN, E.C. 


Telegraphic and Cable Address: “ PIVOTED LONDON.” ABC or Lieber’s Code. 
Telephone: 2029 Holborn. , 


: we |. 
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VERIT 


WORKS : ASTON, BIRMINGHAM. 


——A.C. UNIT PANEL.———_— 
Complete A.C. Unit Panel, consisting of 
triple-pole switch with fuses designed to 


H.O. regulations. 


Fitted with bus-bars and bus-bar chamber. 
Switch interlocked with door cover. 


LONDON : BIRMINGHAM : BRISTOL : 
31, King Street, Cariton House, 59, 
Covent Garden. High Street. Victoria Street. 


MANCHESTER: NEWCASTLE-ON-TYNE : GLASGOW 


Hardman Street, St. Andrew’s Buildings, 51, 
Deansgate ‘ West Gallowgate. Waterloo Street. 


5-way Double-Pole 
with Swing-Back.” 


_ We make several different patterns of Fuseboards. 
The ‘‘H.O,”. range illustrated comply with the 
regulations of the Home Office. Accidental con- 
tact with live metal is impossible, The Board 
illustrated is mounted in a teak case fitted with a 
‘swing back’' attachment, which facilitates erec- 
tion of the Boards and allows of easy and imme- 
diate acoess to the connections at any future time. 


Tucker “H.O.” Pattern 


Puse Boards ..... 


Single- Double- or Triple- 


In Teak or Iron Cases . 


All Standard Capacities. 
Voltages up to 500 Volts. 


J. H. TUCKER & CO., 


KING’S ROAD, . . HAY MILLS, 


BIRMINGHAM. 


LONDON . 217, Shaftesbury Avenue, W.C. 


. GLASGOW . . . 221, St. Vincent Street. 
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Bennis Conveyors 
and Automatic Elevators for the rapid 
and economical handling of coal and ash. 


. 


It starts itself 


‘The ingenious appliance here shown is 
designed to render the Coal Elevator 
automatic in operation and thus elimi- 
nate the need for close attention. It 
can be applied to existing elevators as 
well as incorporated in the new ones. 


The Elevator stops running as soon 
as the hoppers are full and starts itself 
when the shoots are about half empty. 
There is thus always a sufficient supply 
of coal, with no over-feeding and less 


wear and tear. 
\ 


LE HULTON:::--- BOLTON 


The shows a Bennis’’ Elevator 
fitted with Patent Self-Starter and Stopper. 


STRATFORD, LONDON, E. 


HART 
Storage 
fo Cells | 
wi a ‘suitable for 
pw ‘ all purposes. 
case 


British Mate 
Throughout. 
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SYSTEM. 


SUPPLIED IN LARGE NUMBERS TO ARSENALS, DOCKYARDS, 
EXPLOSIVES - FACTORIES, CHEMICAL WORKS, RAILWAYS, 


ii Banquo” 
_ Combined 
Watertight 
Switch and 
3-pin plug. 
Fitted with 
safety inter- 
locking device. 


PRICES OW 
[APPLICA TION. 


> 


We manufacture a special Tough Rubber- 
Jacketted Flexible Cord for use with this Plug. 


WATERTIGHT 
5-AMP. 
3-PIN PLUG. 


of Strong Construction. 


-Supplied in various current 
capacities. 


We illustrate an improved form of 


Distribution Switches and 
Fuse Board of the very latest and 
best possible wee ese boards 
have been supplied by us on the 
best class of work where low price 
re! ty an ty the only 
factors. The ae are of our 
B.O.T. Sunk Type, have all current- 
g metal parts totally pro- 
tected. The Switches are made w 
in’ banks according to the desi 
number; they are in a dust i 
-_ proof compartment, with the 
es on the front of panel. 


a Particulars and Prices on 
Application. 
PRICE PER WAY. 


No. of 
Ways. 


5 Amp. 
List No. per Way. 


2 8 0 
P16/B £160 
4 P16/C £15 6 
6 |}. PiojD £15 0 
6 | PI6/E £140 
7 16/F £140 
8 40 


SUBJECT TO TRADE DISCOUNT. 


in sets from one way and upwards. 
With gun-metal handles in water- 
tight cases they represent the best 


Switches are made up 


_ ONE WAY. 


Prices : 


switch-distributing system. 


No. of Single-Pole 5-amp. Switches 


a 2 3 4 
5/4 10/8 16/- 21/4 
5 8 


Prices: 26/8 32/- 38/- 43/- 


SUBJECT TO TRADE DISCOUNT 


TWO WAYS. 


Telephones: 7083-4-5-6 Central. 


MANCHESTER 


Telegrams: ‘“‘ Multum,’’ Manchester. 
LONDON : ALBION HOUSE, 59-61, New Oxford Street W.C. 


GLASGOW : 50, Wellington Street 


J. H. HOLMES & CO., Newcastle-on-Tyne. 


ELECTRIC 


ALTERNATING 


CONTINUOUS 


POWER APPLICATION 


SPECIALITY 


MOTORS. 


AND 


CURRENT. 


is a 
with us.. 


Send Enquiries. 


: 
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= VICKERS LIMITED. Z 
Motors and Generators of all Types. 
= Rotary Converters. 
=| equipment Patent = 
=| for the = 
=| electrical -Automatic 
= Reversing 
of Drive for 
= Machine = 
Tools. = 
=| Factories, = 
= Mills, &c. = 
s Three-phase Vickers Turbo Alternator, 3,000 K.W. 1,500 r.p.m., 50 cycles. 4 . 
= River Don Works. = 
= Sheffield. = 
LLL 
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COMPLY WITH ALL THE LATEST. HOME OFFICE REGULATIONS. 


THESE FUSES ARE BEING USED 
IN ALL THE MOST IMPORTANT 
MUNITION FACTORIES THROUGH- 
OUT THE COUNTRY WHERE 
SAFETY AND EFFICIENCY ARE 
THE FIRST CONSIDERATIONS. 


Write for Illustrated 
Descriptive Pamphlet. 


PROMPT DELIVERY FOR 
Note Shield covering main cable _ WAR WOR K. 


30-AMP, 3-WAY.D.P, SAFUSE. 
M AKERS: 


DONOWAN Sz co., 
CORNWALL STREET, 
BIRMINGHAM. 
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Le Carbone” 


-“ Are you able to continue to supply 
us with Le Carbone Brushes.” 


This affirmative answer has greatly enced 
the minds of all our customers. 

You can appreciate the full meaning of 
this statement. only by the use of Le 
Carbone brushes on your machines —the 
use of a brush of absolute uniformity which 
will give you long and ethcient service 


Le Carbone, 


17, Water Lane, Gt. Tower Street, E.C. 


The _War 


Brushes. 


“Yes.’’ 


Manufactured only by the 


All-British Lamp Company, 


CRYSELCO, LIMITED, 


Kempston Works, 


BEDFORD. 


Telegrams: Cryselco, Kempston.” Telephone : 177 Bedford. 


Avoid accidents 


by having efficient illumination. But it must always be instantly 
available. In these days of short staffs the trimming, &c. of arc 
lamps may get delayed—with the result that the light is not there 
when wanted. With 


HALF-WATT LAMPS 
IN 
SUN FITTINGS 


however, light is always ready to hand in units up to 3,000 c.p.— 
no cleaning, no trimming—just switch on. ° 


The fitting illustrated—L 1732—is weather-proof and designed for out- 
side use: 31 inches overall it will take half-watt lampsup to 3,000 C.P. 
Costs less to instal, maintain and run than an arc lamp. 


Let us send you List 273 fully describing this and other patterns 
for inside and outside use. 


118-120, CHARING-‘CROSS ROAD, LONDON, W.C. 
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“ELLISON” 


IMPROVED “VERTICAL” AND “TRACTION” TYPE 


CIRCUIT BREAKERS 


FOR ALTERNATING AND CONTINUOUS CURRENT UP TO 700 VOLTS. 


The Specl al Features of these Breakers are :— 


1.—All parts are perfectly © 
standardised and 
completely inter- 
changeable. 


6.—Good copper to 
copper contact is 
maintained at ade- 
quate sparking tips 
while the brush is 
leaving the contact 
block, and pitting 
cannot occur. 


2.—The breaks are ex- 
ceptionally long and 
quick. 


3.—All contact parts are 


readily renewable. 7.—The contact surfaces 


and cross-sections 
4.—The carbon arcing are ample. 
contacts are the 

self-cleaning _ sliding 
contact type, and 
rapid closing cannot 


damage. 


8.—All live parts of the 
Breakers insu- 
lated the 
frames, levers and 
adjustment tubes. 


5.—Only one shape and No. 1 SIZE. 


size of carbon is used 
Single-pole Open Type Breaker, with Standard 
throughout, and the — gei Contactor, to close simultaneously with 9.—Adjustable Time Lags 


number employed |s Breaker. Straight Type Handle and Overload are fitted when re- 
proportional to the Release. quired. 
current. 
LONDON: - GLASGOW : 
QUEEN ANNE'S VICTORIA WORKS, 221, ST. VINCENT STREET. 
CHAMBERS, -WARSTONE LANE, 
WESTMINSTER. 


BIRMINGHAM. 
_ 4, CANNON STREET. 90, PILGRIM STREET. 


LEEDS: STANDARD BUILDINGS, CITY SQUARE. 


Sole Agent for Electrical Trade :—LIONEL ROBINSON, 


E, SHOWELL. Sons, EASING CAPPING 


| 
STIRCHLEY, BIRMINGHAM. OF OF = 
— THE MARK OF QUALITY 


CABLE SOCKETS.| 
Suite E74, FOR LIST 
STRAIGHT. OFFSET, RIGHT ANGLE. 
ILLUSTRATED DIMENSIONED SHOWCART 


FOR DRAWING OFFICE USE HASLAM ¢- STRETTON, 


supplied free on application. WINDSOR PLACE 
CARDIFF 


3, Staple Inn, London, W.C. Telephone : Holborn 6323. 
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THE REES ROTURBO 
WOLVERHAMPTON, ENGLAND, 
PUMPING AND ELECTRICAL ENGINEERS. 


STANDARD 


D.C. MOTORS 
DYNAMOS. 


FOR QUICK DELIVERY 
Up to 100 B.H.P. 


LONDON OFFICE: 


‘Hastings House, 


| NORFOLK STREET, 
250-KW. REES ROTURBO DYNAMO . 
For ENGINE OR GEARED TURBIN: DRIVE, STRAND, W.C. 


BAXTER & CAUNTER, Ltd., 
y 219, Tottenham Court Road, W. 


MANCHESTER : 


H. G. MABBS, 
Marble St., Spring Gardens. 


LEEDS: 


~LOXLEY & 60., Ltd., 
20, Basinghal! Street. 


NEWCASTLE-ON-TYKE : 


ROBERT BOWRAN & CO., Ltd., 
St. Nicholas Buildings. 


GLASGOW : 
A. & J. M'CULLOGH, 
140, West George Street. 


F. A. PORTER, 


LIVERPOOL ELECTRIC CABLE Cco., LTD., 13,“Queen’s Square, Belfast. 


Head Office & Works: LINACRE LANE, BOOTLE, LIVERPOOL. 
Telephone No. 542 Bootle. ‘ Telegrams : “ Coneentric, Liverpool.” 


| 
¥ 
\ 
\\ 2 \ 
\ @ \ 
\ @ @ eg \\ 
IRELAND : 
: 


Bell Wires, tinsel 
and detonator 
wires. 


Cotton and Silk. 
Covered Wires. 
Fine coverings 
specialised. 


Flexible Cords for 


ar- Telegrams : Telephones : lighting, power, 
shting “Multum,” Manchester. 7083-4-5-6 Central. heating, bell and 
and High and Low - | telephone use. 


Tension Wires. 


_ Establishedsa quarter of a century. é 


2 
Cord. 
MANUFACTURERS 
Resistance Wires ‘ : OF EVERY CLASS OF 
INSULATED WIRES | 
side use, w 
1 ized rubber, 
raf Shot-firing Cables | lations. i 


of every class. _ 
@ 


Braided Wires and 
All types of tele- , . Special attention devoted to Cords of all types 
phone receiver and * to suit every elec: 
transmitter cords. 


Enquiries from the Colonies. 


Pll see that you 
have BRIGHT 


Here’s the way to:a 
Prosperous New Year. 


POPE 
LAMPS 


Noted for Strength. LIST ON REQUEST. : 
Brilliance. Economy. | ISENTHAL & CO., 


(DEPARTMENT 3), 


ddvt. of Pope’s Electric Lamp Co., Ltd., Hythe Road, Willesden, N.W. ; Denzil Works. Will len Lo n d on N W 
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VERTICAL 


Rob 


TYPE. 


HORIZONTAL ZIGZAG TYPE. 


The General Electric Co.,Ltd. 


Head Office: 67, Queen Victoria Street, London, E.C. 
Telephones: London Wall No. 3600 (30 lines). Telegrams: “ Electricity, Cent., London.” 


Branches :—Manchester, Birmingham, Glasgow, Cardiff, Newcastle, Dublin, Belfast, Bristol, 
Swansea, Liverpool, Leeds, Sheffield, Nottingham, Hull, Southampton, Cork and Aberdeen, &c, 
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ific Articles of 
ord (minimum |s.). 


-THE “ELECTRICAL REVIEW” | 


PREPAID ADVERTISEMENTS 


‘Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 
any kind Wanted, or for Sale or Exchange, are inserted at the rate of ONE PENNY 
-Box Number and “Electrical Review” Address count as Seven Words. 


Three Consecutive Insertions for the Price of Two, if ordered and prepaid with first Insertion. 
: LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered to a give Number at the “ Electrical Review” Office, applications for Names 
incorrect 


and Addresses of the Advertisers will be entirely disregarded, and Letters giving 


Box Numbers will be destroyed. 


*,* The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C. 


OFFICIAL NOTICES, &c., 1s. per line in Column. 


The ELECTRICAL REVIEW is the recognised medium of the Etectrical Trades, and has by far the 
LARGEST CIRCULATION of any Electrical Industrial Paper in Great Britain. 


Unless otherwise instructed, ALL LETTERS teceived in-answer to Advertisements with a Box 


number, 


ARE FORWARDED NIGHT-Y. 


Postages incurred are charged at cost. 


300¢ 


THE ELECTRICAL IGNITION OF PETROL ENGINES. 


By J. W. WARR, A.M.I.E.E. 
60 InLustTRATIONS, 
An invaluable book for the Motorist and Motor Cyolist. 2s. net. 
Post Free 2g. 2d. Of all Booksellers and of the Publishers— 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 


ELECTRICAL 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling Street, London, E.C. 
15, Albert Square, 26, Collingwood Street, 
Manchester. Newcastle-on-Tyne. 


EDUCATIONAL NOTICES. 
Latest time for receiving 9.30 a.m. Thursday. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minithum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

‘Box Number and Execrrica, Review address count as seven words. , 


SITUATIONS VACANT. 
Latest time for receiving 9.30 a.m. Thursday. 


it letters are not to be delivered to certain firms or individuals (if 
known), instructions to that effect should be sent to the Manager of the 
ELECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number in any way be disclosed. 


Griginal Testimonials should never be sent. 


~ 


MAN with electrical and engineering training, take turn 
night and day .in working and maintaining a country 
generating station ; steady, willing to do odd jobs ; Diesel (Mirrlees). 
steam and water.—Apply stating age, salary, with full particulars 
and experience, with copies of references, to ELECTRICITY 
GENERATING WorkKS. Tadcaster, Yorks. - 1539 


RMATURE Winder required to take charge of small depart- 
ment in Westminster. No person resident more than ten 

miles away, or already engaged on Government work, will be 
engaged.—Apply W. G. WALKER & Co., Emery Hill Street, Victoria 
Street, S.W. Phone: Vict. 1622. 6715 


A M.LE.E., A.M.IC.E., A.M.LM.E., Matriculation, B.Sc. 

(Engineering), Assoc. Mining Elect: Engrs., secured with 
minimum expense and energy by “U.E.C.” Individualised Cor- 
respondence Courses. Advice and guidance free.—Apply Advisory 
Secretary, UNIVERSITY ENGINEERING COLLEGE, 3, St. Mark’s 
Crescent, Regent’s Park, London, N.W. (Five advertisements 
below.) i 1556 


ORRESPONDENCE Courses in Civil, Electrical, and Mechanical 


Success ranteed ! — UNIVERSITY ENGINEERING COLLEGE. 
(Advertisements above and below.) 1557 


Rees Engineers desiring early advancement will be well 

advised to send at once for the “U.E.C.” Prospectus, see 
UNIVERSITY ENGINEERING COLLEGE advertisements, above and 
below. Special Courses for Assistant Engineership—G.P.O. 1558 


EE !! Send immediately for “U.E.C.” Prospectus of 
Specialised Engineering, Mathematical and Examination 
Training. Unique System ! Record series of successes.— UNIVERSITY 
ENGINEERING COLLEGE. (Advertisements above and below.) 1559 


effectively mastered by the “ U.E.C.” practical 

Correspondence System. The most profitable investment on 
market. Commerojal Engineering, Works Management, Installa- 
tions, Electrical Design, _Draughtsmanship, &c.; UNIVERSITY 
ENGINEERING COLLEGE advertisements numbered 1556, 1557. 
1558, 1559, 1561, : 1560 


ANTED Engineers—to fill responsible positions im the Trade 

Boomahead! Think!! Are you qualified ?—Let “ U.E.C.” 
particularly advise and quote you free concerning Course of Spare- 
Time Training to most profitably develop your abilities—Write now 
ENGINEERING COLLEGE, (Five Advertisements 
~1561 


Engineering. Specially Reduced Fees during the War! | 


SSISTANT Electrical Engineer required for the Government 
Electric Light Department, Federated Malay States, for 
three years with possible extension. Age 25/30, preferably single. 
Salary £360—£15—£390, with duty allowance of £75 per annum. 
Free passages. Half salary during voyage out. Duties will include 
charge of a water power station. Must have good all-round 
experience with three-phase E.H.T. and direct current, together 
with good. knowledge of Pelton water turbines. Should be 
Associate Member of Inst. of Electrical Engineers.—Apply at once. 
by letter, giving full particulars and forwarding copies of recent 
testimontals, to Messrs. PREECE, CARDEW, SNELL & RIDER, 
8, Queen Anne’s Gate, quoting M/F.M.S. 8130. No person eligible 
for the Army, or engaged on Government work, needapply. 6705 


? 


SSISTANT Engineer, experienced, keen, required immediately. 
3-phase H.T. station, Diesel oil plant; mains work, station 
and office records.—Address, RESIDENT ENGINEER, Electricity 


Works, Sundridge, Sevenoaks. 1572, 


tS epee wanted, with experience in mechanical design 

of electric motors and control gear.—Apply, stating qualifi- 
cations; age and salary required, and when could commence, to 
Messrs. HARLAND & WOLFF, LTD., Belfast. 6702 


LECTRICAL Wiremen wanted for Government work. 
Ex-Army or Naval men given preference, even if slightly 
incapacitated. Standard rate and bonus. Yorkshire town. No 
men already on Government work will be engaged.—Apply nearest 
EMPLOYMENT BXCHANGE, quoting A 2636. - 6691 


( Continued on newt page. ) 
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"SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.—Continued. 


capable of taking charge wanted, also Wiremen. 
State age, wages and experience.—Apply Troon Motor 
GARAGE Co., LTpD., Troon, Scotland. 1541 


CED Platelayers (ineligible) required for South Coast 
Tramways for repair work.—Apply stating wages required, . 


and giving full particulars and experience, &c., to 6698, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


OOD all-round Electrical Mechanic (age between 45 and 

60), or a younger man who is ineligible for military 
service or munition work, required immediately to take charge of 
electrical installation of 1,250 points, as well as are lamps and 
motors ; current supplied from borough. Man used to wiring, and 
capable of arc lamp and battery maintenance and general electrical 
repairs ; appointment for duration of war ; wages 52s. per week of 
52 hours, and overtime when necessary, at 1s. 3d. per hour.—Apply 
by letter, stating age, experience, and with copies of not more than 
three recent testimonials, to Professor J. T. Morris, M.I.E.E., East 
London College, Mile End Road, E. : : 1551 


ir Representative required by large firm of manufac- 
turing electrical engineers: Lancashire and/or West 
Riding District. Must have well-established live connection 
among contractors and large consumers; salary and commission. 
Must be ineligible for military service.—Apply with copies recent” 
testimonials, stating age and particulars of experience, to 6638, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. re 


EQUIRED for South Coast Tramways, an Electrical Wireman, 
thoroughly conversant with tramcar controllers.and motors, 
wiring, &c.; wages 10d. per hour, with overtime at the usual 
increased rates. Must be ineligible for service.—Write, giving full 
particulars, to 6697, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


HIFT Engineer wanted (London district) with experience in 

) the running of large generating stations; 56-hour week. 
State experience fully and -give age... Only those ineligible for 
H.M. Forces, and who can be released by present employers, to 
apply. Pay 67s. to 77s. per week according to abilities.—6689, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


UB-STATION Attendant wanted in S.W. London area. Wages, 

36s. per week, plus war bonus, Three 8-hour shifts worked. 

Must be ineligible for military service.—6641, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ELEPHONE Tester wanted, to test intercommunication instru- 
ments for electrical and mechanical faults ; permanency for 
ineligible man.—Apply to THE TELEPHONE MANUFACTURING Co., 
Ltp., Hollingsworth Works, Martell Road, West Dulwich, 8.E. 
6690 


RANSFORMER Tester wanted at once. No -person already 
engaged on Government work need apply.—Apply nearest 
EMPLOYMENT EXCHANGE, quoting 6700, ELECTRICAL REVIEW, giving 
particulars as to age, wage, experience, and position regarding 
military service. 


RAVELLER required for Yorkshire for Electric Wires and 
Cables ; salary and expenses. — State full particulars, also 
salary required.— 1534, ELECTRICAL REVIEW,4, Ludgate Hill, London. 


WO Electricians, accustomed to large factory D.c. plant ; should 

be capable of doing all classes of repair work in connection 

with generators, motors and accessories, testing, &c. Good per- 
manent job.—Apply stating age,-wages required, with copies of 
references, to THAMES PAPER Co., LTp., Purfleet, Essex. 6685 


ANTED, a Pump Room Foreman used to large output. 
Government work ; good wages. No person engaged on 
Government work will be engaged.—Apply nearest. LABOUR 
EXCHANGE, quoting No. A2585. 6484 


ANTED, Assistant, Shift Engineer with good mechanical 
training for London power station: Wages up-to £3 per 

week, depending on experience, Must be ineligible for military 
service.—Write full particulars to “N. K.,” clo Street’s, 30, 


ANTED, by a firm'in the S.E: district. engaged on munition 

work, first-class Telegraph. Meclianics. No’ person resident 

more than 10 miles away, or already engaged on Government 

work, will be engaged.— State age and experience to 6125, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London : 


ANTED, Colliery Electrician, working, used to A.c. and p.¢, 

plant and signals and telephones.—State age, wage, ex- 

perience, when at liberty, 1567, ELECTRICAL REVIEW, 4, Ludgate 


ANTED, Engineer-Designer for motor-car ingnition apparatus, 

car lighting and starting systems; must be thoroughly 

expert and up-to-date in latest English and American systems, with 

knowledge of modern methods of manufacture, able to design jigs, 

&c:—Write stating age, experience and salary, to 6706, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. pees ‘ 


ANTED for duration of war, young Electrical Engineer 

Able to modernise old, and lay out new small lighting and 

power schemes.—Apply, giving full details of experience and salary 
required, to 6695, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


7] ANTED immediately, Chaffeur-Mechanic; ineligible, Lan- 

chester & Wolseley cars. Willing to take charge of 
- electric light plant and oil pump engine. Good wages with cottage. 
and boy to help.—Mrs. F. M. BuTLER, Carswell Manor, Faringdon, 
Berks. 1570 


WANTED, Improver in H.T. A.C. Municipal Station (not 
eligible).—State age, wages and experience, to F. R. 
WINDsoR, Generating Station, Monmouth. 6286 


ANTED, Installation Foreman and Meter Reader (combined) 

for Electric Supply Co., London. Must be ineligible. 

Wages 40s to 45s., according to experience.—6714, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. ; 


ANTED, Two Shift Engineers for Power Station, ».c. and. 
H.T., three-phase : meligible. Salary 40s. to 50s. per week. 
—CHESHAM ELECTRICITY Works, Chesham, Bucks. 1535 


IREMAN-Jointer required, accustomed to all service work 

and jointing paper cables, Callender’s system. Also able 

to attend to consumers’ complaints, motors, &c. Some central 
station experience a recommendation. Ineligible, ex army man 
preferred. Wages 40s., plus 2s. war bonus. — Apply ENGINEER, 
Electricity Works, Bridlington. 6694 


APPOINTMENT FILLED. 


E beg to state that the position advertised under Box No. 
6454, November 17th, 1916, for Man to take charge under 
Station Superintendent, has now been filled. 6703 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are mserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepuid with first insertion. 

Box Number and ELecrricaL REVIEW address count as seven words 


DVERTISER, English, shortly disengaged, returning to 
England, desires responsible position. Twenty years’ thorough 
practical, technical and commercial training with English and Con- 
tinental manufacturers. Good French and German. Exceptional 
experience overseas trade in Japan, China, Australasia, Russia, 
South Africa; would prefer undertake control and organisation 
export department for post-war campaign. Moderate commencing 
salary and commission on results obtained.—1506; ELECTRICAL 
| REVIEW, 4, Ludgate Hill, London. 


RAUGHTSMAN, Junior (17),- general and electrical drawing 
~office- and works experience ; London district (res. N.E.). 
Refs.—1465, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


yreeoan, Engineer (32, married, two children), on muni- 
; tions in India : services available March, 1917. Manufacturing, 
installing and running experience in practically all branches of the 
application of electricity. Last two appointments staff billets. 
World-wide experience ; first-class references. Foreign agency pre- 
ferred.— 1505, ELECTRICAL Review, 4, Ludgate Hill, London. 


( Continued on next page.) — 
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SITUATIONS WANTED.—Continued. 


FOR SALE.—Continued. 


NGINEER -in-Charge wants change, ineligible ; used to 
H.T..D.c.. machines, accumulators ; all repairs. First-class 
Board of Trade Certificate. 74 years’ chief, marine Lancashire 
boilers, Underfeed stokers, economisers, calorifiers. — 1544, EELEc- 
TRICAL REVIEW, 4, Ludgate-Hill, London... 


ANTED, Position by an Electrical and Mechanical Engineer, 
all-round experience ; éxperience abroad. ‘Age 27.—6707, 
ELEOTRIOAL REVIEW, 4, Ludgate Hill, London. 


SCANDINAVIA. Export— 


ORWEGIAN COMPANY, well-established amongst Scandi- 
iN navian electrical concerns and plants, is now open to negotiate 
terms of Agencies of high-class and reputed manufacturers of 
Generators and Motors, Transformers, Switchgear, Hydraulic — 
Turbines, Governors, &c. Best references will be furnished upon 
request.—Apply to “ Export—Import, 954,” clo Ohmes Advertising 
Agency, Kristiania, Norway. 1576 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimun. 1s.). Three Consecutive Insertions for 
she we of two, if ordered and prepaid with first insertion. 

Box Number and Exectricat Review address count as seven words. 


ABLE Agency required for South Wales district by well- 
established engineering firm.—1568, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ONDON Electrical Firm, having West End Showrooms and 

Offices, desire to correspond with manufacturers with a view 

of taking up new Electrical Novelties, Medical and Dental Appli- 

ances or new inventions; fullest detail particulars. — 1510, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


- SALE. 


MACHINERY FOR SALE. 


DIRECT-CURRENT MACHINES. 


One 15-H.P. B.T.H. Motor, 460 v., 1,280 revs. 

One 15-H.P. Cuttings Motor, 440 v., 1,000 revs. 

One 5/6}-H.P. “ Zone” Motor, 400/500 v., 1,450/1,650 revs., 
direct. coupled to 3’’ Pulsometer Pump, 40 ft. head, 220 
gallons per minute. 

One 53-H.P. Phoenix Motor, 220 v., 600 revs. 

One Industrial Dynamo, 82 amps., "220 v., 750 revs. 

One Lancs. Dynamo Co. Dynamo, 70 amps., 230 v., 560 revs. 

One Royce Dynamo, 130 amps.,-220 v., 800 revs. 

One 40-H.P. Lancs. Dynamo Co. Motor, 120-y., 700 revs. 

One 80-H.P. Westinghouse Motor, 110 v., 600 revs. 

ALTERNATING-CURRENT Morors. 

One 200-H.P. Electric Construction Motor, slip ring, 400 v., 
3-phase, 50 periods, 415 revs. 

One 25-H.P. Wright & Woods equirrel-cage Motor, 400 v., 
3-phase;-50 periods, 580 revs. 


One 10-H.P. Mather. &. Platt Motor, squirrel eage, 500 v., 


3-phase, 50 periods, 570 revs.; 
One 10-H.P. Brooks Motor, 400 v., single-phase, 50 periods, 
950 revs. 
Twenty 4rd-H.P,. Westinghouse. Motors, 200) V., single-phase 
50 periods, 1,400 revs. 
We have Starting.Gear for all above Machines. 
Other Machines in stock. .Send your enquiries. _ ; 
BURY ELECTRICAL PLANT CO., Castle Grounds, Bury. 


6647 


FOR SALE. 


] 60%%. Generating Set, two-crank - Compound 
: Engines, three-phase "Alternator, 550 volts per 
phase, 174 amps., 40 cycles, 30 revs. 
Two Electric Locos., 2’ 6” gauge, 30/35 tons, at a speed of 
5/6 miles per hour. 
Triple-geared Boring and Chucking Lathe, by Robertson 
and Co., swing 5’ 4”, internal geared chuckplate, diam. 
Two double-geared 24" Swing Chucking Lathes, by Dean 
Smith & Grace. 
No. 17 Alfred Herbert.Combination Chucking Lathe. 
Side-Planing Machine, by Geo: Richards, Broadheath, bed 
8’ long ; two T-slotted tables with trays. 
Richards’ Patent Piston Rod-Grinding Machine, take rods 
: up to 4’ 9” long. 
Double-Geared Screwing Machine, by Dron & Lawson ; 
34” hollow spindle, bed 8’ long. 
9", Stroke Geared Slotting Machine. 


ATALOGUE of Stock MACHINERY. 2-3000 LOTS. 


Free on Application. Inspection invited. 
_ THOS. W. WARD, LTD., ALBION WORKS, ° 
Tel. : “‘ Forward, Sheffield.” SHEFFIELD. 


R. H. LONGBOTHAM & CO., LTD., WAKEFIELD, 
and at Milburn House, Newcastle-on-Tyne. 


Tel : { 44 Wakefield. Telegrams : 
* | 867 Newcastle. “ Engineer, Wakefield.” 


FOR SALE. 


NE Parsons Steam Turbo Set, 3,500-Kw., 1,200 R.P.M., 

with alternator field-rotating type and exciter com- 
plete ; 6,000-volt maximum load, 40 cycles, condensers 
and three-throw type air-pump, driven by 3-phase 
motor. 

_350-Kw. Alternator, by the B.T.H. Co., 550 volts, 3-phase, 
50 cycles, with Barclay’s cross compound horizontal 

. Engines, 26” and 40” cyls. x 4-ft. stroke. 

Two “Westinghouse”. Motor Generating Sets, 300-H.p. 
3-phase, 40 cycles, 480/500 volts ; Generators 
200 KW., D.c. compound wound ; each set on separate 
soleplate. 

240-Kw. 3-phase Alternator, 2,200 volts, 40 cycles. Up 
to date and in excellent condition. 

Generating, Set, comprising 3-crank compound engine, 
dynamo by Siemens, 2-pole, 500 volts, D.c. © 

One 80-H.P. Phoenix Motor, A.c., 625 volts, 40 cycles, 
3-phase, 290 R.P.M. 5277 


ENGLISH CHINA CEILING ROSES. 


OLID Cast Brass Block Terminals fitted with Nettlefold’s 
cut screws (no thin stampings or rolled screws), 40s. per 
gross. ‘Sample 3 doz., 10s. 6d. Carriage paid if cash with order. 
BIRMINGHAM ELECTRICAL ACCESSORIES Mra. Co., LTD., 
Whitmore Street, 
Hockley, Birmingham. 6221 


ARC LAMP CARBONS. 


ae Stocks. 18 and 12 m/m Cored and Solid, 8’ and 12’. 
13 m/m Cored and Solid. 
11 m/m Cored and Solid. 
Jand8; 8and9; 9and10; 10 and 11. 
Flame Carbons, and all standard types. 
M. O. HECKELS, Pearl Buildings, Newcastle. 1503 


ALEor hire. Second-hand Machines in stock, ARMATURES 
and Coils repaired at shortest notice. + 
THE TITAN ELECTRICAL CO., 
' 9/11, Eagle Street, W.C. 
*Phone: Central, 13,191. : 6493 


COUNTY BOROUGH OF BOURNEMOUTH. 


For Sale. 


wo 2-cylinder compound dliredtitioniad Belliss-Siemens Steam 
Dynamos, 225/235 .volts,.192 amps., full load developed at 
80 lbs. steam pressure, exhaust to atmosphere, with spare armature 
and switchboard. _ All in excellent condition. 
Can be viewed at any time. 


Offers (which will. not necessarily be accepted) for either one or 


both, to be sent to— 
F. P. DOLAMORE, 
Borough Engineer. 
Municipal Offices, 
Bournemouth, 


23rd December, 1916. 6704 


Cheap prepaid ‘hiemieien relating to second-hand goods and specified 
Articles are inserted under this heading at the rate of One Penny Per Word 
(minimum 1s,), Three Consecutive Insertions for the price of two, if ordered 
and prépaid with first insertion. 


-TRADE..RATES ON APPLICATION. 
Box Number and Execrricat Review address count as seven words: 


.E.G. Arc Lamps. Stock of spare parts.—Send full particulars 
of your requirements. —1528, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


ARBONS.—Offers wanted for 25,000 13, 15, 16, 17,18 and 


22 m/m cored.-and. solid Carbons. List on application.— 
PHENIX ELECTRICAL Co., 32——36, Broomielaw, Glasgow. 6713 


( Continued on newt page.) 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


pans 8000, 1500,1000 and 750 amperes at 6 volts; also 
smaller sizes. Machines let out on hire.—CANNING & Co., 


Electro-Platers’ Engineers, Birmingham, 7769 


LECTRIC Motors and Dynamos, Sale or Hire. Always a large 
stock of nearly new guaranteed machines. Immediate 
delivery.—ELECTRO-GENERATOR CO., Shepherd’s Bush Road, 
W. ’Phone: 488 Hammersmith. 1128 


HREE-Phase Motors: 220 volts, 74-H.P., £30. 20-H.Pi, £50. 
500 volts, 10-H.P., £37. 35-H.P., £110. All slip-ring type ; 

50 periods. — —Pua@nix ELECTRICAL Co., 32—36, Broomielaw, 
Glasgow. 6659 


HREE-Phase Motors, 440 volts, 25 periods, 5, 10, 15, 25, 30, 50. 

60, 150 and 300 H.P., all complete with starting gear and 
mostly of Westinghouse make.—PH@NIX ELECTRICAL Co., 32—36, 
Broomielaw, Glasgow. 


LECTRIC overhead Travelling Crane, 45-ft. span. Cheap.— 
PH@NIX ELECTRICAL Co., 32—36, Broomielaw, 
> . 6 © 


IVE Marble Panel Starters, complete with ampmeters ; French 
make ; suitable low voltage ; ranging 6-10 H.P.; in good 
condition. 43 Ebonite Accumulator Boxes, 5’’ by 4}’ by 103" high. 
What offers to clear.—S. Harris, 41, Ash Road, Stratford. 1523 


HK OR Sale, Engine Set, comprising 32-B.H.P., 4-cylinder engine 


and dynamo to give an output of 180- 200 amperes at a speed 
of 850 R.P.M.; engine by New Pelaphone Engine Co. ; Wright and 
Wood dynamo ; practically new ; not run 100 hours ; what offers ? 


—BaMForTH & Co., LTD., Holmfirth, Yorks. 1555 


OR Sale, large quantity Miscellaneous Switchgear, Switch- 
boards, Instruments, &c., &c. Inquiries solicited. —PH@NIXx 
ELECTRICAL Co., 32— 36, Broomielaw, Glasgow. 6662 


OR Sale or Hire, high class Dynamos, Motors, Alternators, Cable 
and Arc Lamps.—PERcy. HupDDLEsTON & Co., 72, Finsbury 
Pavement, E.C. 1569 


OR Sale, Three 10-B.H.P., 460-volt, 1,000-R.P.M. Crompton Motors, 
new ; immediate delivery.—N. & F., Ltp., 31, Budge Row, 
6676 


OR Sale, two 12-H.P., 220-volt protected. type shunt-wound 
“P.D.M.” Motors, complete with starting gear and spare 
armature. — PHCENIX ‘ELECTRICAL Co., 32—36, Broomielaw, 
Glasgow, 6661 


OR Sale, 45-Kw., 220-volt Allen Generating Set, comprising 
enclosed forced-lubrication engine with cylinders 83'’ and 

15” x 7” stroke, 350 R.P.M., direct coupled to shunt-wound dynamo 
on extended bedplate, suitable for steam at 100-130 lbs. This set 
is now running, and is complete with separator, stop-valve, 
impermeator, steam and oil pressure gauges, tachometer, and shunt 
regulator.—Further particulars and price from F. WESTLAKE 
PARKINSON, M.I.E.E., 16, Chichester Street, Belfast. 1543 


OR Sale, 50-H.P., 3-phase, 220 volts, 50 cycles ; 4 H.P.. 240 volts. 
3-H.P. Buffing Motor, 240 volts. 15-H.P. 220-volt, 3-Kw. 
Generator, Switchboard, cheap. Three 20-H.P., D.c. 480; Two 
70-H.P., 480; 6-H.P., 440-volt, 40-cycle, 3- BRITISH ELEc- 
TRICAL SUPPLY SToREs, Whitley Bay. "1519 


OR Sale, 110 and 200-Kw., 230-volt, direct-coupled Generating 
Sets, with Belliss compound Engines ; seen under steam by 
appointment. — Further information on application to 6652. 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


~ 


WO 20-H.P. and three 9-H.P., 220-volt, motors. — MartTtns, 
320, Witton Road, Birmingham. 1477 


Crompton Motor, 440 1000 
320, Witton Road, Birmingham. 1533 


9 i ees 220-volt, D.c., Lancashire Dynamo Co.’s Motor, 750 
R.P.M. ; complete—THE VICTORIA ELECTRIC PLANT Co., 
Spenser Street, Westminster; 8.W. 6629 


96 Jandus Arc Lamps (2 in series 190/220 v.D.c., 2,400/4,000 
c.P.), with spares ; new condition. Changing over to A.c. 
only reason disposal.—WILLIAM ASQUITH, LTD., Halifax. 6686 


40750 220-volt Motor, shunt wound, 870 R.P.M.—MARTINs, 
320, Witton Road, Birmingham. 1425 


4 5 -KW. Generating Set, high-speed vertical Engine coupled to 
D.c. Generator, 500 volts —Harry H. Garpam & Co., 
Staines. 6321 


115-volt, 600-R.P.M., Multipolar Compound three- 
bearing Generator, by the Electrical Construction Co. 
Cheap.—PH@NIX ELECTRICAL Co., 32—36, Broomielaw, Glasgow. 
6709 


220-volt, 3-bearing, direct-current Generator. 
Cheap.—PH@NIXx Co., 32—36, Broomielaw, 
Glasgow. ; 6711 


1 D) (ue: Electric Motor, 400/480 volts, 0.c., 550 R.P.M., pulley, 
slide rails, starting gear. Can be seen here.—VICTORIA 
ELECTRIC PLANT Co., Spenser Street, Westminster, S.W. 6628 


900": 440-volt, 50-period, 3-phase, slip-ring type Motor, 
complete with starting gear. Price £325,—PH@NIX 
ELECTRICAL Co., 32—36, Broomielaw, Glasgow. 6710 


29 D.C. Motors. — 10-H.P., £32 ; 15, £40; 20, £45; 
25, £50; 30,£70; 35, £75. Many others.—PH@NIXx 
ELECTRICAL Co., 32—36, Broomielaw, Glasgow. 6708 


9 Motors: 20-H.P., totally enclosed, compound 

wound, £50. 25-H.P., series wound, £45. Complete 
with controllers.—PHa@NIx ELECTRICAL Co., 32—36, Broomielaw, 
Glasgow. 6660 


30 te Generator, 6-pole, compound, by Scott & Mountain ; 

volts, 550; amps., 400; revs., 400; 3 bearings, grooved 
pulley, slide rails and new sparearmature. Cheap. 150-KW., A.C., 
3-phase Generator, by Lancashire Dynamo Co.; 500/550 volts, 
50 periods, 750 R.P.M., with direct coupled exciter, slide rails and 
switchboard. Cheap. — ey WALKER, 2, Oswald Street, 


Glasgow. 6609 


OTOR-Generator, 4 kilowatts, 460 to 110 volts, 800 R.P.M., 
Rees Roturbo, D.c.—MARTIns, 320, Witton Road, Birming- 
ham. 1548 


Morne for immediate Sale.—52 H. P., 2700 volts, 800 R.P.M., 
three-phase, 40 periods (by Scott & Mountain) ; 35 ELP., 
600 volts, 950 R.P.M., three-phase, 40 periods (by Scott & Mountain); 3 
10 H.LP., 205 volts, 1300 R.P.M.,D.C. (by Sunderland Forge Co.) ; 
34 H.P., 200 volts, 515 R.P.M., D.C. (by B.T.H.); 2 H.P., 500. volts, 
two- -pole (by Scott & Mountain) ; #H.P., 100 volta, two-pole (by 
Scott & Mountain). “Excellent working’ condition and cheap.— 
JENNINGS, West Walls, Newcastle-on-Tyne. 5520 


EVEN Simplex Ampere Meters, nearly new : three 75 amps., 
one each 200, 100, 50, 35 amps. Offers ‘wanted. — 1574, 
ELECTRICAL REVIEW, 4, TLudgate Hill,-London. 


EVEN Lue, 110-volt. Motors, 1200 R:P.M., new.—MARTINS, 
320, Witton Road, Birmingham. 1426 


3 Generator, by Westinghouse, 500 volts D.Cc., 320 R.P.M., 


three-bearing machine, with Tope pulley. —Harry H. 
GarRpDAM & Co., LTD., Staines. 6642 


ARTICLES WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). e Consecutive Insertions for 
the price of two, if — and ney paid with first insertion. 

Box Number and Exp w address count as seven words. 


wanted for refining purposes. Obsolete 
Generating Sets, Dynamos, Motors, and all kinds of 
Machinery. Scrap Cable, Arc Lamps, Meters, Metal Residues, and 
Scrap Metals of every description purchased for prompt cash, town 
or country.—Apply A. Brown & Sons, 142, Lower Clapton "Road, 
Lendon, N.E. Telephone, Dalston, 555. Telegrams, Secondhand, 
Lowclap, London. Established 1860, 42 


(Continued on newt page.) : 
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ARTICLES WANTED.—Continued. 


‘C. and D.c. Motors (second-hand) any type, any condition, 
. wanted for prompt cash.—A, LEaRoyD & Son, Bridge Works, 


LEAROYD & Son, Bridge Works, Clapton, N.E.—Telephone 

. Dalston, 2278; Telegrams: Frangible, Lowclap, London— 
buys for prompt cash every description of secondhand Generating 
Sets, Accumulators, Motors, Transformers, old Arc Lamps, Meters, 
Cable, Scrap Metals, Metallic Drosses, &., &c. = Enquiries solicited. 
Established over 50 years, : 1179 


LL kinds of disused Plant, Machinery, Scrap Metals, &c., pur- 
A chased for cash. If you have any Generating Sets, Motor 
Dynamos, Steam Engines, Boilers, &c., you wish to dispose of, kindly 
offer same to us. .Complete works purchased for dismantling.— 
Harry H. GarpDam & Co., Ltp., Staines. Telephone, Staines 98. 

8579 


YNAMOS, Motors, Arc Lamps, Meters, Scrap Cable, Iron 
Metals or machinery, purchased for cash in any quantities.— 

J. Hyams, 11, Glengall Terrace, Old Kent Road, S.E. Telephone : 
3339 Hop. 1494 


-TDLATINUM in any form and quantity, purchased at highest 
prices by DERBY & Co., LTD., 44, Clerkenwell Road, London. 


Ww D.c. direct-coupled Generating Set, 150/180 Kw., 
110/120 volts, steam 120 lbs. pressure—MorTIMORE, Lyon 
AND Co., 17, St. Ann’s Square, Manchester. “1512 


j ANTED, Dynamos and Motors, A.¢. or D.c.—MARTINS, 320, 
Witton Road, Birmingham. 1427 


\ ANTED, Generating Set, 200 to 400-Kw., 240 volts, D.c., 

compound-wound dynamo, preferably Belliss engine, 135 lbs. 
superheated.—Full particulars to 8S. CLIFFORD TEE, 50, Moorgate 
Street, London, E.C. < 6668 


ANTED, Generating Sets, all sizes, Boilers, Accumulators, 
Dynamos, &c., for export; also Scrap Cable and Metals. 
Complete plants purchased.— WILLIAMS & Sons, 37, Queen Victoria 
Street, London. Telephone, 3938 City. 7000 


AY ANTED, Reducing Gears for Motors, 10 to 15 H:P.— MARTINS, 
320, Witton Road, Birmingham. - 4 1532 


ANTED, small three-phase Alternator, 220 or 440 volts, 

50 periods, about 15 Kw.—Send full particulars to Box 

* E,” Kidd’s Advertising Agency, Number Thirteen, Middlesbrough. 
1542 


ANTED, 50-Kw., D.C. Dynamo, with or without steam 

engine, 230 volts. Also small portable electric drilling 

machine, 220 volts.—1571, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


THE ELECTRICAL REVIEW SUPPLEMENT, 


Heatherley Street, Clapton, N.E, 1178 


ARTICLES WANTED.— Continued. 


ANTED, 2-H.P., D.c. Motor, 200 volts, in good condition, 
by good maker.—CoLEMAN, Carlow. 1575 


ANTED, 150-.P., 550/600-volt, 3-phase, 50-period, slip-ring 

Motor, slow speed; also 25-H.P. 500/600-volt, 3-phase, 

50-period, squirrel-cage Motor, speed 580 R.P.M—Price and parti- 
culars to 1566, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED, 70-Kw. Generator, 250 or 500 volts.—MARTINS, 320, 
Witton Road, Birmingham. 1531 


ANTED, 300-H.P. or more Suction Gas or Diesel Engine, 
direct coupled to 480-v. continuous-current Dynamo and 
Switchgear.—G#RLING, Maldon. 6681 


MISCELLANEOUS. 


Cheap prepaid Advertisements are inserted under this heading at tne rate 
of One Penny Per Word (minimum ls.}. ‘Three Consecutive Insertions fer 
the price of.two, if ordered and prepaid with first insertion. 

Box Number and Exectrricat Review addiess count as seven words. 


ONDON Firm of Electrical Engineers can undertake a limited 

number of Repairs to small D.c. Motors upto 1 H.p. Prompt 

attention for Munition work, &c.— 1511, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. : 


Where Advertisements are to be answered to a given number 
at the ELECTRICAL REVIEW Office, Applications for names 
and addresses of the Advertisers will be entirely disregarded, 


and Letters giving incoreect Box Numbers will be destroyed. 


7 


NOTICE. 


OCNG to the many hundreds of 

replies passing through _ this 
Office each week, we would ask those 

answering Advertisements to be 

EXTREMELY ACCURATE 

with regard to the figures WHEN 

ADDRESSING REPLIES to Box 


Numbers. 


4 


FUP 


Price is. 6d. net. 


SIXTH_ EDITION, 4 


Limp Cloth, cut flush, round coeners, red edges, demy 12mo, 


suitable for pocket (size 7 x 44) 124 pages. 17 illustrations. 


THE ELECTRIC TRAMCAR HAND-BOOK 


For Motormen, Inspectors, and Depést Workers. 
By W. A. AGNEW. 


CONTENTS: The Electric Circuit—Electric Tramways—Electric. Tramcars—Controllers— 
Brakes—On the Road—Faults and Breakdowns—Index. 


Post Free is. Sd. 


UC 


London : H. ALABASTER, GATEHOUSE 6 CO., 4, Ludgate Hill, E.C. 
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THe “ELECTRICAL: REVIEWS" 
SUGGESTIONS FOR DEALING WITH APPARENT 
DEATH F ROM ELECTRIC SHOCK. 


ILLUSTRATED.) 
Now to be had Reproduced on 


GALVANISED IRON. 


PRICE 3/6 Postage 6d. extra. 


Some thousands of the ELECTRICAL REVIEW'S “ Suggestions ” are 
in use in electricity works, also in manufactories and works where 
electricity is employed. Largely adopted by Mining Installation - 
Contractors. Well spoken of by eminent Central Station Authorities. 


THE HOME OFFICE REGULATIONS 
For the Installation and Use of Electricity in Factories, &c., now read as follows: 


‘* Instructions as to the treatment of persons suffering from electric shock shall 

be affixed in all premises where electrical energy is used other than at low- = ~<-- 
pressure, generated or transformed above low pressure, and In any premises 

‘at low pressure In which the Home Office directs that they shall be affixed.”~ 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


Second Edition, Revised and_ enlarged. 


1/6 net; Post Free Limp Cloth, eut flash, round corners red edges, demy * | 


COMMERCIAL BOOK 


ELECTRICITY SUPPLY. 
A Handbook for Publicity Department Managers, Electricity Supply and Contractors’ Representatives. 


By FRANCIS H. DAVIES, amce. 


“WHAT THE PRESS SAYS: 


“A ly useful ket-book rela to all branches of 
cood value for the money.” electricity in industrial and private uses, and likely to be 
‘This, the latest addition to the pecket-books Provided for engi- useful te the electric supply roe manager or canvasser . 
neers, enters a field entirely its own.” . ** Is devoted to . « The pocket-boo! sition scarcely occupied by 
providing the kind of information needed by “the canvasser for a F any other of the many, pocket-books.”” — Manchester 
contractor, or a power or light undertaking.”"—Zngineering. Guardian. . 
‘It is intended, we gather, mainly for those who: are selling 
current as a eommercial article; . sheuld prove werth of 
the price asked for it over and over again by those who have to. talk a 4 PP: no ate tntecested in the commereial aspects of eleo- , 
volts, amperes and electrieal horse-power, and who are intezested . trical mes, 
in electricity from a commercial point of view. It is the only book . ring. 
of its kind that has eome under our notice and it wiil undeubtedly “A handy poeket-book intended for publicity department 
fill the proverbial long¢elt want.’’—Machinery Market. managers, electricity supply and rs’ representatives, and 
cost of electricity and gas for ting and power purposes,”""— | a variety easily accessible 
Electrical Contractor form. ”luminating Engineer. 


H. ALABASTER, GATEHOUSE & GO., 4, Ludgate Hill, London. 
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E.A.C. STARTERS. 


FOR EVERY DUTY AND CONDITION 
OF SERVICE, WE OFFER A COMPLETE 
LINE OF STANDARD STARTERS. 


FACE PLATE. STARTERS. 

SLOW MOTION STARTERS. 
INCHING STARTERS. 

MULTIPLE LEVER STARTERS. 
MULTIPLE CONTACTOR STARTERS. 
AUTOMATIC STARTERS. 


HEAVY DUTY!'STARTER with patent: 
“step-by-step”? slow motion device 
for starting against very heavy loads. 


SPECIAL FEATURES OF. 
E.A.C. STARTERS. 


MODERN DESIGN. 

LIBERAL RATING. 
FIRST-CLASS WORKMANSHIP. 
QUICK DELIVERIES. 


BRITISH | | 
INCHING STARTER, for frequent starting against heavy 
load. Not i tacts and brush. All C t 
MANUFACTURE. 


THE ELECTRICAL APPARATUS. COMPANY, 


LIMITED. 
GLASGOW : BIRMINGHAM : HEAD OFFICE AND WORKS: MANCHESTER : NEWCASTLE-ON-TYNE : 
21, Hope Street. Carlton House, Vauxhall Works, Palatine Bulidings, 25, Eldon Square, 
Central 250, High Street. South Lambeth Road, London, S.W. - “Victoria Street. - iin City 
Central 7478. Telephone: Telegenms: City 4009. 
2075, “ ELAPRATUS,” 


=| 


COMMUTATOR GRINDERS. 


NO MOTOR REQUIRED. 


THE BEST, CHEAPEST, AND ONLY MACHINE SUITABLE FOR 
TRUEING UP ALL KINDS OF COMMUTATORS IN POSITION. 


NO ELECTRIC STATION COMPLETE WITHOUT IT, 


Awarded Gold Medal 


eae and Price List on application : 
PHILLIPS COMMUTATOR GRINDER CO., Ltd. 


Telegrams: 27, WALBROOK, LONDON, E.C. = Telephone Now 
Comerinder, London.” 6240 Bank 
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IMPORTANT NOTICE. 


The Action brought by the BRITISH 
THOMSON-HOUSTON COMPANY, LTD., 
against DURAM LIMITED, for’ alleged In- 
fringement of their Letters Patents, ‘Nas 
21,513/1906 and 17,722/1911, was dismissed 
with costs by. Mr. JusTIcE ASTBURY in the 
Chancery Court, on December 19th, 1916. 


PLADURAM DRAWN TUNGSTEN WIRE 


-IS MANUFACTURED ‘BY 


-DURAM LIMITED 


with BRITISH CAPITAL and BRITISH LABOUR 
‘for the BRITISH PUBLIC. : 
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ARE MADE WITH 


PLADURAM WIRE 


Entirely 
JUSTICE ASTBURY’S JUDGMENT 


IN THE ACTION 


B.T.H. DURAM. 


- FULL PARTICULARS FROM : 


THE IMPERIAL UNITED LAMP 


Head Office: Manchester, 
Caxton House, Westminster. 50, Fountain Street. 
Telephone ; VICTORIA 7274 (3 lines). Telephone : 519 CITY. 


Telegrams : UNILAMCOM VIC. LONDON. Telegrams : LINLITE, MANCHESTER. 
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ER 


HE “MURDAY RECORDER” has very little pen-to-paper friction, 
and what little there is is constant and does é 
not depend on the level of the instrument. The 


Murday 
Recorders 


are therefore peculiarly well suited for portable 
work. List 113 gives full particulars of the special 
features of the instruments, and a copy will be sent 
post-free to any engineer interested in the matter. 


Sole Makers: EVERSHED & VIGNOLES, Ltd.,- 


Telephone : 1370 Chiswick Zines). Acton Lane Works, Chiswick, LONDON, W. 


EGGER DUCTER DUCTERN MEGGER 


74399 


STORAGE BATTERY 


D-P stand for 
Reliability and Efficiency 


Low in Price and Cost of 


Maintenance 


THE D-P BATTERY 
COMPANY, LTD. 


Head Offices--- 
BAKEWELL, DERBYSHIRE] 


London Office— 
11 VICTORIA STREET, WESTMINSTER, S.W. 


Telegrams: “Battery, Bakewell”; “Cumulose, London.” 
Telephones: 2 Bakewell; 291 Westminster. 
Cables: ABC Code, 5th Edition. 


ESTABLISHED 1888. 
Contractors to the Admiralty and the War Office. 
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liquidated damages, and not as a penalty, the sum of £50. 


NOTICES RELATING TO PATENTS. 
Latest time for receiving 9.30 a.m. Thursday. 


John E. Raworth, ; 


Chartered Patent Agent. 


Queen Anne's Chambers, 
98, The Broadway, Westminster, 8.W. 


OFFICIAL NOTICES. 
Latest time for receiving 9.30 a.m. Thursday. 


BOROUGH OF BOOTLE. 


Tramway Rails. 


HE BOOTLE CORPORATION are prepared to purchase 
new B.S8.8. No. 4 Tramway Rails; also a quantity of 
partly worn (7 in. X 7 in.) Tramway Rails weighing about 
95 lb. per lineal yard. 
Offer to be sent as soon as possible to the BorouGH ENGI- 
NFER, Town Hall, Bootle. 6699 


~ 


COUNTY BOROUGH OF WEST HAM, 


. HE COUNCIL hereby invite Tenders for— 
(a) One Water-Tube Boiler. 
(b) One 3,000-Kw. Turbo-Alternator. 

Specification, Form of ‘Tender, and further particulars may 
be obtained from Mr. J. W. Beaucnamp, Engineer and 
Manager, 84, Romford Road, Stratford, on and after Decem- 
ber 29th, 1916, on the deposit of £1 for each section, which’ 
will be returned on receipt of a bona-fide Tender. 

Tenders to be delivered by Registered Post, in the enve- 
lopes supplied, to my Office, not later than 10 o’clock a.m. 
on JANUARY 11th, 1917. 

The Council does not bind itself to accept the lowest or 
any Tender. 

The Contractor will be required to enter into a bond, with 
two sureties, for the due performance of the Contract, and 
no work will be ordered under the Contract until such bond 
has been duly executed. 

The Contractor whose Tender is accepted,-and. with whom 
a Contract is entered into, will be required to pay all work- 
men employed by him such rates of pay, and observe such 
hours of labour as are embodied in the Schedule, which will 


be part of the Contract. In the event of arly breach of such } 


agreement the Council will enforce the penalty clause in its 
entirety. 

A Tender will not be accepted unless it is stated by the 
Contractor in the Tender, and proved to the satisfaction of 
the Council, that the Contractor, at the date of the Tender, 
pays to the whole of his workmen such rates of wages, and 
observes such hours of labour as are recognised by the Work- 
men’s Trade Unions in the several localities where his work 
is done. If, after the Contract is signed, it shall be proved 
that the said statements of the Contractor in the Tender are 
contrary to fact, the Council shall be entitled to rescind the 
Contract or at its option to recover from the Contractor as 


By Order of the Council, 
GEORGE HILLEARY, 
Town Clerk. 


Town Hall, West Ham, E. ‘ 
December 27th, 1916. 6701 


ELECTRICAL REVIEW. 


Ba AND CASES.—Subscribers and others can have their half-yearly - 


numbers bound haridsomely in Black Cloth at the rate of 4s. per volume, 
Cases for binding are also supplied at 2s. 6d. each.—4, Ludgate Hill, London. 
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F. WIGGINS & SONS. 


Telephone; Avenue 2248 
FOR INSULATION. 
Largest Stock in the World. 


102, 103 & 104, Minories, LONDON. 


HOOPER’S 


Telegraph & India-Rubber Works, Ld. 


31, LOMBARD ST., E.C.} MILLWALL DOCKS, 
(Established 1860.) ' LONDON, E. 


PURE TAPE | HOOPER’S Viutcanised India-Rubber 
AND STRIP Cables for Electrical Work main- 
’ tain the highest quality, and their 

&c., &c., durability has been proved. 


FOSTER 


for War Work. 


HEN you require a 

transformer at short 
notice get in touch 
with us. 
prompt delivery for stan- 
dard apparatus, and even 
for such special types as 
electric welding and other 
heavy current transformers 


can despatch in record time. 


' During the past nine years 


we have made every class 
of single and polyphase 
Our Cata- 


logue, which we will send on 


transformer. 


request, shows a selection 


of the apparatus we make. 


Foster 
ce 


Telephone: Wimbledon 1800 (3 lines), 


BRANCH OFFICES : 
BELFAST—4, WARING STREET. 
BIRMINGHAM—104, NEWHALL 


NEWCASTLE-ON-TYNE— 
COLLINGWOOD BUILDINGS. 
GLasGOwW—67, WATERLOO STREET. 
LIVERPOOL—1/8, STANLEY STREET. 
MANCHESTER—18, KING STREST. 
SHEFFIELD—9, NORFOLK Row. 


We can give 


Telegrams: LINEAR, London. Telephones 1169 Avenue & 84 East. 
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THE ELECTRICAL SUPPLIES CO. 


(Proprietors: THE E.-S. CO., Ltd.) 


33/- 


LIST. 


VA 
Radiant Heater. 


1000 WATTS 


Large Stocks. 


GOOD LINES 


THE “VERIOTT” FIRE 
q 
SCIENTIFICALLY DESIGNED TO GIVE 


MAXIMUM HEAT AT SMALL COST. 


‘FULLY GUARANTEED. 


. SUPPLIED IN VARIOUS FINISHES. 


LARGE STOCKS. 


Send for Illustrated Pamphlet and Full 
Particulars. 


WHEN ORDERING ALWAYS STATE VOLTAGE. 


“THE LIGHT HOUSE,’ 233, Tottenham Court Road, LONDON, W. 


Telephone: MUSEUM 2516-7. Telegrams: “ELECSPLICO. OX, LONDON.” 


a : MANCHESTER DEPOT: 40, VICTORIA BUILDINGS, VICTORIA STREET. 
’Phone: CITY 5794, 


4 — 
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“The present issue is evidently going to be as useful as those which have 
gone before it—and that is saying a great deal.”—The Engineer. 


RED BOOK 


“ What is wanted in a Directory is accuracy, 
aod that is what the Red Book may be relied 
on to give. It . . is, as always, an absolute 
necessity to all who hold responsjble positions 
in the commercial or technical sides of our 


profession and industry.”— Electricity. 


“The familtas Red Book is once more 
welcome as an essential adjunct to the office.” 


TRICAL TIRES 


—Electrical Engineering. 


“EL 


RS 


“I have looked through it, and am of opinion that it ts a well-:rranged 
and most useful work, free from unnecessary padding.”—An Engineer. 


$916 HDITION, © POST FREE, 


Write for particulars to— 
H. ALABASTER, GATEHOUSE & CO,, 
4, Ludgate Hill, London, E.C. 


# 
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COVE ASI 
SEF BLOCKS, CLEATS, 

wot BOARDS FOR SWITCHES 

in Stock and made to any Design 

ACCUMULATOR CASES and 


"ADDRES S BATTERY BOXES Made to Order. 
IN IVORY-IVORINE- BRASS J. F. & G. HARRIS, L tp. 


TIMBER MERCHANTS AND MOULDING MANUFACTURERS 
GERMAN SILVER COPPER © SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS— 


TABLETS For ALL PURPOSES 


RALPH NEAL, 


Maker of Presses, Press Tools & Punches 
BLANKS. WASHERS, PRESS PIERCINGS, DIE STAMPINGS IN 


STEEL, BRASS. OR ANY MATERIAL FOR THE TRADE, 
LABELS and NAME PLATES A SPECIALITY. 
429 & 50, PERCIVAL ST., LONDON, E.c, 
Telephone: 4948 Central. 


ELicétrical Engineers and Manufacturers 


E. ° Gerrard 7604. for Motormen, Inspectors and Depot Workers. 
re} tack of da” ition. s. ost Free 7g. Sd. 
and “Ensign” Fires ee oe = #. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, LONDON, E.c. © 
Other Specialities inelu ‘a , Motors, ne 7 
The MOLLER Patent Dust-Proof AIR fF ILTERS. 
Manufactured in sizes & See Advertisement Dec. 8th. 


eee from, 2 kw. to 20 kw. FILM COOLING TOWERS, LTD., 125, High Holborn, London, W.C. 


Quotation for larger 


WATERLOO SAW MILLS, 


DUGDELL’S PATENT MOVABLE 73 to 85, McAlpine St., Glasgow. 
a 


Thousands ef 


Repeat Orders. ELE CTRICI ANS. 


See Full Page Second Issue of 
“ Electrical Review” each month. 


CATALOGUE ON APPLICATION Round or Square are Blocks Recessed 
FAILSWORTH. MANCHESTER. either front or back. 


‘ ; PACKING CASES OF EVERY KIND. 
r MOTOR CARS PACKED FOR SHIPMENT. 


Fig. 225. 


Our Booklet ‘‘ Water Power” explains why 
e 
Gordon Water Turbines BEST MATERIAL AND FINISH. 
Mase PROMPT ‘DELIVERY FOR EITHER STOCK OR SPECIAL 
Jas. GoRDON & Co., Queen’s House, come W.C. PATTERNS. 
ACHESON-GRAPHITE 
se C E W S AND SMALL POWDERS & ELECTRODES 
MACHINED PARTS. 
E. G. ACHESON, 
THE ORMOND ENGINEERING GCO., 5. Cl I London, W.C. 
Téleg.: Padd. 4743. 6—8, ALLsop StREET, Upper Baker St., London, N.W. See ‘eckaiaalh Advt. last ihe next week’s: issues. 


Our Automatic Lift is the 
most simple made, and 
-the most simple maid 


SMITH, MAJOR & STEVENS, Ltd, (la onion, & Northampton. 


1916 


In spite of difficulties, 
Jackson Electric Heat- 
ing and Cooking Appli- 
ances have been in big 


1917 


During the coming year 
the Jackson standard of 
excellence will be main- . 


ELECTRIC HEATING. 


demand throughout the ELECTRIC COOKING tained. Every effort 
past year; their popu- be. be made to meet the 
larity being due to JACKSON ELECTRIC STOVE CO.,LTD., requirements of our cus- 
superior quality, unique 38, Blandford Street, London, W. tomers. Enquiries in- 


design, excellent value. . vited. 


)-BUU 
The House _ for ELECTRIC TRAMCAR HAND-BOOK 
. 
j 
 .CRAVEN HOUSE 
Bie 
| 
. 
we may safely use it. 
ete 
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Th STANDARD INSULATING. 

VARNISHES & COMPOUNDS 
‘are regularly used by the largest Lighting and Power Stations, Railways, © 18 
Tramways, and Electrical Manufacturing Firms in the United Kingdom—in e 

| which fact exists convincing proof of their practical 

PINCHIN, JOHNSON & CO., LTD., 26 Bevis Marks, London, E.C. 


LIST OF PROFESSIONAL PAPERS 


PUBLISHED BY THE COUNCIL OF THE INSTITUTION OF POST OFFICE ELECTRICAL ENGINEERS, 


L 
\ 
, Price. Post free. Prive. Post free, 
The Telegraph Acts."—R. ... 9d. .. 10d. “ Underground "—G@ H. Com- 
fie ~The Construction of Telephone Lines” 
ie (with diagrams).—A. Morr ...  ... 9d. «. 10d. “ The Education of the Post Ottice Elec- 
“Improvements in Telephonic Trans- trical Engineer.”—A. W HEAVISIDE, 
+ y the Insertion of Inductance Coils” “ The Theory and Development of Central 
(with diagrams).—T. ... Is. ... Is. 2d. systems.” —J 
Uc grams).—J.E.TAYLOR*... 9d. ... 10d. Wire Construction, with ‘Special 
uc “Quadrupiex Repeaters” (with di eference to the Elastic Properties 
Q 7. d agrams). of Copper Wire."—G.M.Cark ... 6d. ... 7d. 
ie “Underground Construction (Provinces)” “ Depreciation.” — Major W. A.J. O°"MEARA, 
(with diagrams).—A, 0. G1pBon ... 9d. ... 10d. C.M.G.,R.E. ... 
“A Description of Some Typical Process “Alteriiating Current Measurements.”— 
tho: ot Dry A.G. LEE BSc. M.LEE. 9d. 10d, 
Uc Cable.” —R. W. CALLENDER . “The Erection and Maintenance of Post 
Uc “The Loading of Teley ne. Cable 
al “The Construction of Aerial Lines” ” 
Uc Reply to Criticism of Murray Au 
e to- 
matic Printing Telegraph System HEAD Stroup, LL.B.... Bde 7d. 
—DOoNALD Murkay, M.A. ... 74. _ “Pneumatic Despatch.”.—H. R. KEMPE, 
“The Education and. Trainmg of an M.Inst.C.E., M.Inst.E,MRE - ... 6d. fu 
Engineer.” —Sir GAvEY, C.B.... 6d. ... 74. “Fundamental Principles of Modern In- 
=] Protecti “The Life and of 4 
on trom Power Circuits. Batteries used for Telephone mary 
H. ALABASTER, GATEHOUSE & CO., 4, LUDGATE HILL, LONDON, E.C. ie 


4 
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ELECTRIC TRAMCAR HANDBOOK, 


For Motormen, Inspectors, and Depét Workers. 


By W. A. AGNEW. 


Sixth Edition. Limp Cloth, cut flush, round corners, red edges, 
demy 12mo, suitable for pocket (size 7 x 44). 124 Pages. 
77 Illustrations. Price 18. 6d. net. Post Free 18, 8d. 


ConTENTS :—The Electric Circuit — Electric Tramways — 
Electric Tramcars—Controllers—Brakes—On the Road—Faults 
and Breakdowns—Index. 


THE ELECTRICAL IGNITION OF 


PETROL ENGINES. 


By J. W. WARR, A.M.1.E.E. 


60 Illustrations. 
. An invaluable Book for the Motorist and Motor Cyclist. 
2s. net. Post Free 2s. 2d. 


Limp Cloth, cut flush. 48 Pages. 25 Illustrations, 
including 10 Photo-engravings. Super Royal 8vo. 


Price 2s. 6d. net. Post Free 2s. 8d. 


GRAPHS IN A CABLE-SHIP DRUM-ROOM : 


NOTES FOR JUNIOR ASSISTANTS. 


By EDWARD RAYMOND-BARKER, 


Author of 


“Handbook in Cable-break Localisation ; Graphic 
Methods ; the Calculator Board in Practice.” 
“Cable-fault Localisation Graphs in Practice.” 


Reprints of Articles published in “THE ELECTRICAL REVIEW,” 
January 17th, 1913, et seg. With additional matter. 


“HANDBOOK IN CABLE-BREAK 


LOCALISATION. 


Graphic Methods. The Calculator Board in Practice. 


By EDWARD RAYMOND-BARKER, M.1.E.E. 


Demy 8vo, 68 Pages, 38 Illustrations. 
Paper Covers 18. 6d., Post Free. Limp Cloth 2s. 


CABLE - FAULT LOCALISATION 
GRAPHS IN PRACTICE. 


By EDWARD RAYMOND-BARKER, M.I.E.E. 


24 Illustrations. 


A Compesiion Volume to Handbook in Cable-Break Localisation 
(Graphic Methods, The Calculator Board in Practice), by the 
same author. 


Paper Cover 18. 6d. Cloth 2s., Post Free. 


THE COMMERCIAL ENGINEER’S | 
POCKET BOOK. 


SUPPLY, 


A Handbook for Publicity Department Managers, esesaad 
Supply and Contractors’ Representatives. F 


By FRANCIS H. DAVIES, A.M.I.E.E. 


Second Edition, Revised and Enlarged. Limp Cloth, cut 
flush, round corners; red edges, demy 12mo, suitable for pocket 
(size 6§ x 3%). 


Price 1s. 6d. net. Post Free 1s. 7d. 


SECONDARY BATTERIES. 


A Practical Handbook for Owners 
and Attendants. 


By AN ENGINEER. 


Post Free 4s. 


Demy 12mo, cloth, cut flush, red edges, round corners, _ 
suitable for the pocket, 248 pages, 97 illustrations. 


3s. net. Post Free 3s. 3d. 


THE PRACTICE OF ELECTRICAL 
WIRING. 


By DONALD SMEATON MUNRO, M.I.E.E.. 


CONTENTS: 
Chapter Chapter 
Foreword. XV. Blocks, Grounds and Fix- 
I. Introduction. ings. 
II. Historical. XVI. Accessories and Switching 


III. Methods of Distribution. 
IV. Wires and their Insulation. - 
V. Joints and Trims. 
VI. Connectors and Looping. 
Vale Classification of Wiring 


Arrangements. 
XVII. Distributing Boards. 
XVIII. Tools and Appliances. 
XIX. Wiring Plans. 
XX. Procedure in Erection. 


Systems. XXI. Tests. 
vill Insulator Systems. , XXII. Faults and their Causes, 
ood Casing. XXIII. yand Portable 
* Socket Systems. 


ring. 
XXIV. Mine Wiring. 
XXV. Ship Wiring. 
XXVI. Fire and Life Risks. . 
XXVII. Specifications. 
Index. 


XI. Screwed Tubing 
Metal- sheathed Systems. 
XIII. Concentric Systems. 
XIV. Outlet and Circuit Boxes. 


THE WIRELESS OPERATORS’ POCKETBOOK 
OF INFORMATION AND DIAGRAMS. 


‘By LEON W. BISHOP. 


Cloth 4s. 6d. net. Post Free 4s. 9d. 


The “Electrical Review’s ” Suggestions 


For dealing with 


APPARENT DEATH FROM ELECTRIC SHOCK 


should be in every Generating, Transforming — 
and Motor House. 


Chromo Art Paper, 3d. each. Poat Free 4d. 

Mounted on Linen and Rollers, 18. Post.Free 1s. 3d. 
Mounted on Cardboard, 1s. each. Postage 4d. extra. . 
Reproduced on Galvanised Iron, 38.6d. Post Free 48. 


ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 
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as 28, West Campbell Street, GLASGOW. 


BIRMINGHAM —— LONDON —— NEWCASTLE. 
Manufacturers and Designers of 
HIGH-CLASS 


Electric Light 


FOR ALL PURPOSES. 


SWITCHBOARDS, FUSEBOARDS, SWITCHGEAR, FUSES, &c. 


FOR Quick DELIVERIES OF 


ALL DESCRIPTIONS OF 


EBONITE AND VULCANITE GOODS 


FOR THE ELECTRICAL AND CHEMICAL TRADES. 


LARGE STOCKS OF 


ROD SHEET TUBE 


FOR ADMIRALTY AND WAR OFFICE REQUIREMENTS. 


Please Address your Enquiries to ele Dept.: 


THE NEW ECCLES RUBBER WORKS, Te. 


Tolograme: “RUBBER, ECCLES.” Monton Road. 
Tolophone : 31 ECCLES. 


Buy British Made 


“CHATTERTON COMPOUND” 


Bull Dog Brand (Regd.). 


~ 


by 
THE POMONA RUBBER COMPANY, 


‘CITY ROAD, 


MANCHESTER. 
Telegrams: “ Pomrub,” : Telephone : 896 Trafford Park. 
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The quick acceleration and . | — STACC — 


7 STILL 


SINGLE- -PHASE MOTORS CHEAPEST 


. AND 
to H.P.) 


EFFICIERT 
makes it to 


‘FOR ANY 
. install them on lighting 


GOOD JOB. 
circuits without im- é 


pairing the lighting 
service 


A 3-H.P. 1750- R.P.M. 
60-cycle Motor starts 
full load on a three- 
ampere fuse. 


AND PRESS WORK 
For Government Requirements 
SEND YOUR ENQUIRIES. 


Other Sizes up to 


4+u.p. Motor geared to a 30 horse power. 
Vegetable Peeler. : 


CENTURY ELECTRIC COMPANY, ALL CLASSES OF CONDUITS 
19th Pine to Olive Streets, St. Louis, Mo., U.S.A. d 
A STOCK OF Sa CENTURY” MOTORS IS CARRIED IN LONDON BY-- AND : FITTINGS. 
The Sole British Agents— : 


SWEDISH GENERAL ELECTRIC, LTD, | | STEEL TUBES & CONDUITS Co., 


5, CHANCERY LANE, W.C. 


Sales Manager: R. A. MARPLES. KEIGHLEY. 


Telegrams: ‘‘ Autosyncro, Westcent, London.’’ Telephone: Holborn 1703. 


BAILEY’S BALL-BEARI NG 
GYROMETER 


(Speed Indicator). 


Designed to give the highest possible efficiency, and embodies all the desirable 

’ features which we have found to be necessary in our long experience as manufacturers 
‘of this olass of instrument for the*Admiralty and all the leading engine makers, &c. 
Beautifully finished in Hard Black Stove Enamel, with Nickel:plated Mountings,.and 
every part manufactured at the Albion Works, Salford. 


We make Horizontal and Vertical Patterns in 4, 6 and 8 in. Dials. 
Prices and Full Particulars on application. 


= Fig. 5149. ‘We are Manufacturers of all kinds of Recording Instruments, Pressure Gauges, 
B.B.” Type Gyrometer. - Steam Pumps, Air Compressors, Valves, &c. 


Sir W. H. BAILEY & Co., Ltd., Albion Works, Salford, Manchester. 


DID “YOU SAY 


BEST PRICES AND STOCK 
THE RANDS PLANT ELECTRICAL ENGINEERING CO., 


CAXTON HOUSE, WESTMINSTER, S.W. ° 
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In wishing our Friends — 
The Season’s Compliments 
and Good Wishes— 


We take the opportunity of expressing our sincere regrets. 
to many old and valued customers who have during the year 
suffered through delays in delivery of our standard goods. 


Our Works are working at the highest pressure endeavouring 
to meet the large “ War” demand for our usual goods, and are 
also heavily engaged on Special work of the utmost importance. 


Whilst under such conditions, no apology is necessary, we are 
not unmindful of the great, in many cases serious, inconvenience © 
caused through our inability to meet promptly all the demands 
that have been made upon us — we can only ask our friends, 
under the circumstances, to extend their best consideration to us!’ 


We shall continue to do our best— 
but National needs must come first. 


- 


KING'S ROAD, : . . HAY MILLS, 
BIRMINGHAM. | 


OPAL TUBES 


FOR CANDLE FITTINGS. 


(RIENTALSeamless Steel: Tubes are 


ALL SIZES IN STOCK ant 
careful system of testing, ensurethatevery 


FOR IMMEDIATE DELIVERY. * tube is up to that high standard of quality 


for which the name ORIENTAL is renowned. 


Therefore specify ORIENTAL — the Tubes that 
can always be depended upon for QUALITY- 
Send us your enquiries. 


The Notable EI ectric . Co., Ltd. ORIENTAL TUBE CO., Ltd., West Bromwich, 
Birm‘ngham. Ta'ephone: 45 West Bromwich. 
WILLIAM J. OWEN (of “ KINGOLITE”), Managing Director, Telegrams: “Tubes, West.Bromwich.’ 


30, Margaret Street, 


OXFORD CIRCUS, LONDON, Ww. 
*Phone: MAYFAIR, 6776. 
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MICANITE INSULATORS 


WALTHAMSTOW. LONDON, E. 
INNSULATIN G WLATERIALS. 


MICA. All grades and qualities in EMPIRE. Insulating Cloth, Paper, Linen, 
original cases, as Imported, are | Silk and Tape (Straight and 
stocked, also Mica cut to size blas cut). 
and gauged to any thickness. 
ica Washers, Mica Powder and : 
a Splittings. PAXOLIN Sheet, Tubes, Cylinders, 
&c. (standard and Admiralty 
MIGANITE, Mouiding, commutator and Flex- qualities). 
ible (standard and heat-resisting 


grades), Mica Follum, Micanite VARNISHES, Yellow and Black Empire In- 
_ gulating Varnishes for alr drying 

oth an aper, Commuta r Shellac 
Rings and Segments, Moulded Steve 


Troughs, &c. Linolac and M.I.C. Compound. 

FIBRE, PRESSPAHN, HORN FIBRE, LEATHEROID AND RED ROPE -PAPER. 
Telegrams: ““MYTILITE PHONE LONDON.” Telephone Nos.: 738, 739 WALTHAMSTOW. : 


THE CONSOLIDATED PNEUMATIC TOOL CO.,’-LTD., 


THE LARGEST MANUFACTURERS OF PORTABLE ELECTRIC DRILLS, 
PORTABLE ELECTRIC TOOLS PORTABLE ELECTRIC GRINDING, ge in various sizes, capacities 
FOR ALL PURPOSES. POLISHING & BUFFING MACHINES. 13 to 23” in metal. 
THE ‘“‘DUNTLEY'’ HEAVY DUTY Machines for Engineers, 
AIR-COOLED ——_——— Shipbuilders, 


fron Founders, 
Metor Gar Builders, 
Motor Garages, 
Aeroplane Bullders. 


PORTABLE ELECTRIC BLOWER, 


DIRECT AND ALTERNATING CURRENT. 


For cleaning the windings of Elec-. 
trical Machinery and Switchgear. 


ELECTRIC DRILLS and GRINDERS 


- Represent the Last Word in 


PORTABLE DRILLING, REAMING, TUBE 
EXPANDING AND GRINDING TOOLS. 
Wound for all Gurrents and Voltages. 


Designed to withstand the heavy 
overloads incidental to hard and 
continuous work without damage. 


TOOL POST GRINDER WITH EXTEN. 


General Offices: SION MANDREL FOR INTERNAL Write for our latest Catalogue. 
GRINDING: OVERHAN F 
PalaceChambers, 9, Bridge St., Westminster, $.W. tor No. 
Teleg. Add.: “Caulking,” Parl., London, and 6! for No. 8T. London Showroom and Repair Works:, 
Telep. No.: Gerrard 9215 (8 lines). Size of Emery Whee's: 73, 75, 79 & 80, YORK STREET, S.W., 
Main Factory: FRASERBURGH, SCOTLAND. 5° x #", No. 5T; 7° x 2, No. 8T. near St. James’s ParkeStation (Dist. Rly.). 


WILSON HARTNELL & CO.,Lto., VOLT WORKS, LEEDS. 


“HARTNELL” - 


POLYPHASE 


RUN ON BALL BEARINGS. 


Smooth Running and Low 
Running Costs Assured. 


DIRECT-CURRENT MOTORS 
SWITCHB OARD S, . &e. STANDARD a BING INDUCTION MOTOR. 


London Office: 38, Victoria Street, Westminster, S.W. 


| 
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Blank 
form 
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: 


PRESS 
SHEET METAL 
| P ROD UCTS. 
one 
== 
a 13 WHEN UP 120 COl N AG E. 
C.D. 386 
GUNPOWDER, &c. 
| =I : | 
PRESS 386. TAYLOR & CHALLEN, LTD., 
Gyle Gear” Caseg at one operation, Gps Wee Bown, bona ENGINEERS, 
rays, 
A well-guided slide, has fine simultaneous adjust- BIRMINGHAM. 
ment, and always stops at the top of its stroke. / 
: ALL ALL 2 
2] BRITISH. BRITISH. [2 
AUTOMATIC CONTROL 
. = 
|| SHELL FACTORIES & STEEL WORKS | 
: This scecdeacitea of a photograph gives an idea of the slight wear of our ee Z ‘ 
2 Two of the above Contacts were taken from a panel after 6 MONTHS’ SEVERE DUTY. 3 7 
: Telegrams : We specialise in 
=| LONDON, MANCHESTER, = 
=| NEWCASTLE, CARDIFF, GLASGOW. 
=| BIRMINGHAM. 
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Or of the smallest, cheapest, 
and most effective watertight 
turn switches on the market. 


Made in 5 and 10 amp. sizes 
in brass and iron cases. 


Will operate under water, 


SIMPLEX CONDUITS, LTD.,. 


GARRISON LANE, BIRMINGHAM. 


Lonpon— | LEEDs— 
: 113-117, Charing CrossRd:,W.C. | 6, White Horse Street. 
nog 16, Corporation Street. | 96, Whitechapel. 
GLascow— SwansEa— 
72a, Waterloo Street. H 14, Heathfield Street. 
Bristot— CarpDiIFF— 
10 & 11, Denmark Street. 4, Westgate Street. ~ 
NEwcasTLE— ABERDEEN— 


61-65, High Bridge. i, Crimon Place. 


SIDE-HANDLE TYPE SWITCHES 


WITH OR WITHOUT 


HOME OFFICE TYPE FUSES. 


ALL LIVE METAL SUNK into BEST QUALITY 
ENGLISH CHINA BASES. 


Made in 3 sizes: 12, 30, and 50 Amps. 


S. BILL & CO. 


146, QUEEN’S ROAD, 
ASTON. 


S¥S TEM: 
ELECTRIGC 


ARTISTIC 
WINDOW LIGHTING, 


WITH METAL FILAMENT LAMPS. 


LIGHTING 


’ TUBOLITE does not project 
into the space required for 
goods, nor does it throw a 
glaring light in the direction of 
the street. The window dis- 
play is shown to the best 
advantage in a clear well- 
diffused and attractive light. 
The specially-designed reflec- 
tor increases the useful light 
by 50 to 100 per cent. 

Made. in several patterns to 
suit various requirements. 


We are now supplying 10-INCH LAMPS 
as well as our standard lamp 8} ins. long. 


G, Send for Particulars and Price Lists to— 


The LINOLITE COMPANY, 


25a, Victoria Street; Westminster, S.W. 


"Phone: 244 Victoria, Tel. Add.:“Windolite, Vic., London.” 
Code: A B.C., 5th Edition. 
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THE NAME ON THIS 
LAMP STANDS FOR “ALL’ 


THAT IS ANYTHING IN 
MODERN LAMP MAKING 


ROYAL 
DRAWN WIRE LAMPS 


BRITISH 
INSIDE AND OUT 


—LABOUR—DIRECTORS 
AND CAPITAL. 


, THE 
EDISON SWAN ELECTRIC CO., LTD., 
PONDER’S END, MDDX. 


——ENGLISH EDISWAN— 
EVERYTHING ELECTRICAL 


TA. \ NN 
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MOTORS 


FITTED WITH BALL 
BEARINGS. 


ENCLOSED and 
PROTECTED TYPE 


LONDON: 


11, Queen Victoria Street: 
Tel. No.: 4468 City. 


PHASE: Telephone: 


FIBRE CONDUIT. 


Specimen of Key Fibre Conduit dug up after 9. years’ use, 


DELIVERY FROM STOCK. .- 


THE KEY ENGINEERING COMPANY, LIMITED, 


4, Queen Victoria Street, Works— Elevator Road, 
Mansion House Buildings, Trafford Park, Trafford Park, 
E.c. MANCHESTER. MANCHESTER. 


'GANNOW, LONDON,’ A.B.C. Code, 5th Edition. Telegrams—"' KEYPOINT, NT, MANCHESTEE, 


Telephone No. 7234 Central, Lo Telephone No. 208 Trafford Park, Manchester. 
Telegrams—' 


LEEDS: 
| 
—— 
| 
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LIMITED, 


DONCASTER. 


Code used~. A. B. C., 5th Edition. 


Telegrams . -. .  “Rhodique, Doncaster.” 
Telephone. . . . 113, Doncaster. 


The Illustration represents our Single-Phase Alternating 
Current Repulsion Induction Motor wound to give up to 


2} TIMES FULL LOAD TORQUE AT STARTING, 


And manufactured in the following types :— 


CONSTANT SPEED =- - ONE DIRECTION ONLY. 
VARIABLE SPEED =- - REVERSIBLE. 
CONSTANT SPEED - - REVERSIBLE. 


a 
Continuons Gurrent Granstormers 


im smaller sizes combined as illustrated. 


| The Electrical 


Atton Lane, Willesden, 


: Telephone: 2240 (3 lines). Telegrams :  Commutator, London," 


Bristel: 57, Victoria Street. Gluagee: 44, Strest. 
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No. 29-1.—Multiple Fin- 
ger Self-Starterfor small & 
direct-current motors. 


No. 30B.—Solenoid operated Multiple 
‘Clapper Starting Panel for large direct- 
current motors 


AUTOMATIC CONTROLLERS 


have for years maintained a constant 


service with the minimum of atten- 
tion. A recent report shows that 
the Company has complete con- 
fidence and is well satisfied with 
the installation, which annually 
saves them an appreciable sum. 


instance of the 
Automatic 


HIS is no _ isolated 
reliability of ‘‘ Igranio” 


Controllers. | Many thousands are in con- Rg ee 
Tappet Limit 
stant use with pumps and compressors of Switch Hy- 


-every power, and no problem is too complex 


for the experience of “ engineers 


Igranic ” 
to solve. : 


ELIABILITY is the first consideration 


in the choice of automatics. 


“ The satisfaction of quality 
remains long after price is 
forgotten.” 


Pamphlet No. 626 describes some 
of the types standardised and shows 
the advantages obtained. 


the Pumping Station 


of a English Company 


{December 99, 4946, 


No. 450-31.—En- 
closed Float 
Switch for inside 

tank mounting. 
Pump control, 


No. 450-9,— 
© Upper Tappet 
Limit Switch, 
*Hydraulic Ac- 
cumulator Con- 
trol. 


draulic Accumu- 
lator 


No. 450-39.—Diagram showing method 
of mounting open- type_ Float Switch. 
Pump control. 


No. 450-47. — a - 
Adjustable 
agm Pressure 
Com- 
pressor control. 


Printed by Win1aam Cate, Lrp., 147-150, Gt. Saffron Hill, Charterhouse St., E.C., and Published by the Proprietors, ALABAgrER, GaTRHOUsE @Co., 4, Ludgate Hill, 
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FOR ALL PURPOSES 


CENTRAL STATIONS, 
HOUSE LIGHTING, 
ELECTRIC VEHICLES, 
TELEGRAPH WORK, 


&e. 


PRITCHETT & GOLD ano ELECTRICAL POWER STORAGE Co., Lr, 


Head Office :—82, VICTORIA STREET, LONDON, S.W. 


Telegrams: “ Storaje Sowest, London,” 


Telephone: 3181 Victoria. 


N° 3996/1911 


When the Old Year goes out, the thoughtful 
think 
Of what the months may bring them ere 
the Yule: 

Is Fate asleep, or trembling on the brink 
Of a new change, to please or else befool ? 
So wielders of great Ohm’s eternal rule 

In reverie sink. 


| 
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= PROOF FITTINGS TY RES=== 


[December 29, 1916. 


NO} 
¢ 
| 


WATT TYRE 


1, FELIX STREET, 


Westminster Bridge Road, Hop, 


LONDON, S.E. 3700 (2 lines) Manchester. 
3858 & 385 


& Central (Giassow 
‘ al (Liverpool). . 
MANCHESTER: 47, Spring Gardens. 
LIVERFOOL: 37, School Lane. 
GLASGOW: 50, Wellington Street. “Swiftenre,” Liverpool. 
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COPPER TROLLEY WIRE 


25 TONS PER SQUARE INCH UP TO 6/0 S.W.G. 


The Makers of TROLLEY WIRE from 
single heavy ingots. 


Without joints of any description. 


Another 


HIGH TENSILE BRONZE 


Grades up to 
TONS PER INCH. 


THOMAS BOLTON SONS, 


COPPERSMELTERS AND MANUFACTURERS. - 
Registered Offices : MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


\ —— Works: 
OAKAMOOR, NORTH STAFFORDSHIRE. FROGHALL COPPER WORKS, STAFFORDSHIRE. 
MERSEY COPPER WORDS, WIDNES. SUTTON ROLLING MILLS, ST. HELENS. 


London Office : 57, BISHOPSGATE (W. Lee Mathews, London Director). 


Appaxesns: WIREDRAWN, Lonpon.” Botton, OAKAMOOR.”” 
WIDNES,”’ Botton, Sutton 
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CONTRACTORS’ COLUMN. | 


(The following information: is published in the interests of electrical contractors 
Considerable expense fs incurred in. the production of this column, and every care 


and others who are seeking for openings for new business 
is taken to ensure that the information is new and eqcumee, 


but it will be understood that in a matter where so many correspondents are engaged. and where the amount of information to be handled is very 


large, this cannot always be guaranteed. If alleged inaccuracies are reported to the Editors, they will be 


ATHERTON.—Housing scheme; Borough Surveyor. 

BURY.—Additions and improvements; Messrs. Wrigleys. 

DOUGLAS (1.0.M.).—Brush factory, Castle Hill; Government Secretary. 

FARNWORTH (near Botton).—Additions, &c.; Farnworth Glass Co. 

FRINTON-ON-SEA.—Additions, ‘‘ The Cedars,’? The Esplanade, for T. E. 
Marshall. 

HAKTLEY WINTNEY (Hants.).—Extensions, Phoenix Works, for G. H. 
Baldwin. 

HULL.—Reinstatement, Grove’s Oil Mill; British Oil & Cake Mills, Ltd. 

KIDDERMINSTER.—Laboratory and testing house, Stour Vale Works, for 
Baldwins, Ltd. Sheds, Green Street, for T. & A. Naylor, Ltd. 

LEICESTER.—Re-erection of firelighter works, Belgrave Gate, for Messrs. 
Dawson. 


LITTLE: LEVER.—Extensions and improvements; C. P. Potter & Co. 
MALPAS.—Milk factory, Hampton, for Reece & Sons, Liverpool. 
MORECAMBE.—Tramways shelter and office; F. Marshall, Borough Sur- 


veyor. 
NOKTHWICH.—Additions, &c.; Brunner, Mond & Co., Ltd. 
PF.BQTWICH.—Rebuilding bleach vorks at Myrtle Grove; H. & J. Bleaekley. 
RaMSGATE.—Extensions, Ellington Park Road, for the Morris Beef Co., 
Ltd., London. . 
RICHMOND-ON-THAMES.—Additions to garage, Grena 
head Aircraft Co., Ltd. 


Road, for White- 


fully investigated.) 


SWANSEA.—Extensién of works, Dry Docks, for Superheater Units, Ltd 
TCDMORDEN.—Reinstatement, (£2,500), Watty Corn Mill; J. T. Ogden. 
TONBRIDGE.—Re-erection of electric department, Railway Approach hee 
ow & Chatham Rly. Co,; Engineer, London 
WARRINGTON,—Extensions; Warrington Co-operative. Society. 
WINDSOR,.—Alterations, ‘‘ Castle’ Hotel, i ; 
House Trust, Ltd.; Mence & Finn, 
DEWSBURY.—Rebuilding at premises, for Handley & Drury, Bradford Road, 
FELLSIDE (Westmoranp).—Primitive Methodist Sunday School; Trustecs, 
BALES Bees School, for St. Andrew’s Mission Church, Holmfield: 
icar. 
HOLMFIRTH.—Extensions at Ribbleden Mill; Proprietors. 
HORSFORTH.—Housing scheme; Clerk to the U.D.C. 
HUDDERSFIELD.—Housing scheme; Borough Surveyor. 
LEEDS.—Extension of the University; the Secretary. 
LIVERPOOL,—Rebuilding of science laboratory and laundry connected with 
Granby Street Council Schools; Director of Education. 
OLDHAM.—Rebuilding of Moorside Mills, for T. Mellodew, Ltd. 
RADSTOCK.—-Business premises at Paulton, for Co-operative Society. 
a (St1co).—Produce store, for North of Ireland Produce 
Oo. 


SELBY.—Housing scheme; Surveyor to R.D.C. 


Ironclad Switchgear. 


GUN STREET ELECTRICAL WORKS, BISHOPSGATE, E.C. 


FANS. 


Motors, A.C. &D.C, Motor Repairs. 
ENTERPRISE MANUFACTURING co., 


DEPARTMENT R. : AVENUE 5366. 


The ‘‘ADAPTABLE”’ Earthing and Bonding Clip. 


HANN & INGLE, 13, Albert Place, 
Bridge Street, Manchester. ‘Or your Supplier.) 


RIGHT AT THE FRONT. 


Absolutely the only Clip on the market that Tel. 
will fit any size Comtait, Cable, or Pipe. 5635 City. 


JENSON & NICHOLSON 


= 


FOR EFFECTIVE IMPREGNATION 


“LACWATT’ 


Black or Golden Brown 


/nsulating Varnish Dept 
GOSWELL ORKS. STRATFORD.E 


COMPUTING THE SPEED 
RECEIVING A TELEGRAPHIC MESSAGE. 


Sent by Hand-Key or Automatic Transmitter. 


By J. Rymer-Jones, M.LE.E. 


.~ Prise 4s. net. 


THE method determines the actual number of signal and spacing elements 
received per minute, and excludes any abnormal spacing between words, or 
ups of numerals, the presence of which affects the time factorinthe = 

‘ormula. The speed can therefore be correctly evaluated in terms of (say) 
6, 7, or 10-letter words per minute by using their respective speed constants 
as the denominator; er elsein ‘‘ standard words,” foruntversal comparison, 
by employing a recognised number of elements per 6-letter word. 

Illustrated by practical examples obtained with the syphon recorder and 
Morse recorder, 

The treatise contains, among other data, a comparison between the 
speed efficiency of the Internattonal and American codes. 


Published by 
The ELECTRICAL REVIEW, 4, Ludgate Hill, Londen, E.C. 


Controller Resistance Nets. 
(BRITISH MADE) 


Dimensions : 63 x 8 inches. 


Can be SUPPLIED WITH or WITHOUT FIXING LUGS. 


Standard Sizes with 80 to 5 ohms, each capable of 
carrying from 24 to 8 amperes (3-minute rating), | 
to 6°3 amperes ‘(continuous rating). 


EVERY KIND OF RESISTANCE 
MATERIAL SUPPLIED, 
ALSO 
Resistance Wires, Insulating Beads, Asbestos Yarns. 


Please write for Samples and Lists— 


THE CRESSALL MANUFACTURING CO., 


40 & 41, STANIFORTH ST., 


BIRMINGHAM. 


= 
= 
= 


THE ELECTRIC TRAMCAR HAND-BOOK, 


For AC otormen, j 


is. 6d. 
POST FREE Inspectors and 
is. 8d. By A. AGNEW. : Depét Workers. 
H. ALABASTER, GATEHOUSE & CO., 4, LUDGATE HILL, LONDON, EC, ; 3 


She 


ESTINGHOUSE 


SILENT. 


THE WESTINGHOUSE BRAKE CO., 
82, York Road, King’s Cross, London, N. 


For all types of High-speed Power Transmission, 


from }-h.p. to 5,000-h.p. 
EFFICIENT. ECONOMICAL. 
MANUFACTURED IN LONDON BY LTD 
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Our Manufactures include: 


Cables for Lighting, Power, 
_Telegraphy and Telephony. 


Aluminium Wires and Sheets. 
Phosphor Bronze Wires. - 
Brass Rod. 
Brass Forgings. 
Enamelled Wires. 
Cotton Covered, Wires. 
Aerial Cables. 
Joint Boxes and Pillars. 


Jointing Compounds. 
Primary Batteries. 
Exploders. 
Shot Firing Cables. 
Window Lead. 
Cable Racks. 
Static Condensers. 
Pole Line Steelwork. 


Paper Pinions. 
Fuses and Fuse Wire. 
Electric Welders. 

Telephone Cords. 
Annealing Furnaces. 
Tramway Insulation. 
Overhead Equipment. 
Electricity Meters. 

Knife Switches. 


H.C. Copper Wires and Strands. 


HELSBY 
CAB-TYRE SHEATHED GABLES. 


Patent No. 3996/11. 


In these strenuous days, when time 
counts above all things, the risk of 
delay arising through the breakdown 
of movable cables in  Collieries, 
Chemical Works, and cther places 
where the working conditions are 
exceptionally onerous, can be largely © 
discounted by the use of these 
cables. 

The highest tribute to their out- 
standing merit is the extensive and 
growing demand which exists for 
this type of insulation. 


BRITISH INSULATED HELSBY GABLES, 


Cablemakers and Electrical Engineers, 


Works: PRESCOT, LANCASHIRE, & HELSBY, nr. WARRINGTON. 


Branch Offices in :—London, Manchester, Glasgow, Birmingham, 


Newcastle, Cardiff, Dublin, Leeds and Belfast. 


OVERSEAS BRANCHES: 


AUSTRALASIA: The Wool Exchange, King Street, Melbourne. 


EASTERN INDIA: 


11, Clive Street, Calcutta. 


SOUTH AFRICA: Telegraph Manufacturing Co. (Colonial), Ltd., 
P.O. Box 2827, Johannesburg. 
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THE WESTMINSTER ENGINEERING CO., LTD., 


Victoria Road, Willesden Junction, N.W. 


Box Type Carbon Brush Holder 


Over 5,000 supplied to Lighting 
and Power Companies for 
Commutators and Slip Rings. 


Spring entirely enclosed. 

Minimum circumferential 
space occupied. 

Pressure in direct line 
immediately over centre 
‘of brush. 

Substantially made and 
no screws or parts that 
can get loose. - 

Easy adjustment when 
running if necessary. . 


Price 5s. to 10s. 
according to Size and Quantity. 


Can be made to suit any Machine. 
Recommended for Turbo Dynamos. 
Telephones :—1700 WILLESDEN. 
Telegrams :— 
REGENCY, LONDON.” 


CAMDEN 
BIRMINGHAM. 


FOR ELECTRICAL TRADES 


The praise is sung 
To friend Fluxite. 


Blectricians, Plumbers, Gasfitters, and other Metal 
Workers all sing the Praises of 


FLUXITE 


as the paste flux that solders even 
_ without cleaning or corrosion, and 
without solder merely by the use of a blow-lamp 
or blow-pipe. In short, Fluxite 


SIMPLIFIES SOLDERING 


AND SUPERSEDES LEAD-BURNING. 
If desired some solder can be filed into a little 
Fluxite and the two applied together. Fluxite 

is a necessity in every tool-kit. 


YOU WANT SCME. 


Of Ironmongers and Oilshops, in Tins, 7d., 1/2 and 2/4. 
Made by THE AUTO-CONTROLLER CO., 54, Vienna Road, 
Bermondsey, 8.E. 


BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ae. oan of all Grades. 


LEAD ASHES & LEAD "RESIDUES from ACCUMULATORS. 


Telegrams “‘ Pass, BrisToL.” Telephone 8475. 


CAPPER PASS & SON, Ltd.,|° 


The Lamp Catalogue of the Season. 


The 1917 “Z” Drawn Wire Lamp 
List is one of the most attractive cata- 
logues issued this year; awork the Trade 


- will appreciate, showing as it does every 


type of drawn wire lamp in use to-day. 

Ask us to send a copy by return of post. 

Write or ‘phone us to-day, now, before 
it slips your memory. 


THE “Z” ELECTRIC LAMP MFC. CO., LTD., 
Sales Office and Works: SOUTHFIELDS, LONDON, $.W. 


Depots: 
LONDON—26-30, ARTILLERY LANE, DUBLIN—5, SOUTH ANNE STKERT. 
E.C. NEWCASTLE MILBURN HOUSE. 
MANCHESTER—60, LONG MILLGATE. 
GLASGOW-—199, BATH STREET. . 


BIRMINGHAM—8, CHURCH STREET, 
COLMORE ROW. 
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We are Specialists 


in the Manufacture of 


ELECTRICAL 
SWITCHGEAR. 


Prompt delivery guaranteed. 


Send us your Enquiries. 


** Sanders, 


Wednesbury, FALGON ELECTRICAL WORKS, 
WEDNESBURY. 


IRONCLAD OPEN TYPE 


. Our Manufactures 
are: 


SWITCHBOARDS, 
IRONCLAD & OPEN TYPE 


KNIFE SWITCHES, 
FUSES, 
IRONCLAD SWITCHES, 
Ironclad Switches & Fuses 


Combined, 


HOME OFFICE FUSE BOARDS 


in Teak or Iron Gases, 


LOW VOLTAGE FUSEBOARDS 


in Teak or Iron Cases, 


HOUSE SERVICE BOXES, 
BATTERY SWITCHES, 


ETC., ETC., ETC. 


‘CHESTER. 


SANDYCROFT LIMITED, 


~ CASCADE MOTORS 


COMPRESSORS 


are specially adapted for driving 


Speed varied 
Economically 


| ——Sandycroft— 

 Two-Speed Cascade 
Py Motor driving an 
Air Compressor. 
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Acheson, B. G., Ltd Sup. 24 
Allen, Son oe ee 
Electric Lamp Repairing 
American Hard Rubber Co. 


Anglo-Mexican Petroleum Pro- 


ducts Co. 


Ltd... 
Armetrong, Addison & Co. 


Armstrong, Stevens & Son, La. 


Arora Co. .. 


Austin & Hayes 
Auto-Controller Co, 
Avery, W. & T., Ltd, 


Bailey, Sir W. H., & Co., Ltd. Sup. 28 


Bastian Electric Co., 


Bastian Meter Co., Lita, 


Baxter & Caunter, 


Belling & Co. 


Best & Lloyd, Ltd. 
Bill, 8., & Sup. 82 * 
Birmingham “Blectrical ‘Acces- 

sories Mfg. Co.. ° 

iton, Thos., & ‘Bons, Ltd. .. 19 
Boothroyd, H. T., 5 
Braby, Fred, & Co. 9 
Brimsdown Lamp Works, 
British Ebonite Co., Ltd. _ 24 
Transformer 
British Insulated ‘and 

Cables, Ltd. 21 
Brit. M. Briosson Mtg, Co, 28 
British Thomson-Housto 

Ltd. 5 & Sup. 26 
British Westinghouse Bland 

ee 

Brook, B. & Sup. 34 
Browett, Lindley & Co., Li 
Brown & Co., Oa Minter “Sup. 24 
Rrown, Boveri & Co, 


Bruce Peebles & Co., tae 


Cable Accessories Co,, Ltd. 
Callender’s Cable & Construc- 


tion Co., Ltd. 


Bennis, H., & Co., “Ltd. 
Berry, Skinner & Oo, 
Bertram Thomas.. 


Sup.5 


Cambridge Scientific *Instra- 


ment Co., Li 
bell, A. 


Camp! 
Canfield Rubber Co. 


Canning, W., & Co. 
Cantie Switch Co., Ltd. 


Co. 


Carson Evans & Co. 


China 


Electric Co, 
urniture Eleo. Fittings 


9 
Bup. 28 


Manufacturers’ Association. . 
Electrical Storage Co., 


Churton, T. Harding, & Co., Ld. 
Clarke, Cha) = & Co., Ltd 
etalCo. . 


Cleveland 


Clifford, Charles, & Son, Ltd. .: 
Stopper and EboniteOo., 


Concordia a Electric W ire Go., Lia, 


Connoll 
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Cowper-Coles Galvanising Co.” 
Credenda Conduits Co., 
‘‘vessall Manofacturing 


Cryseloo, Ltd, 


Navidson & Oo., 


Davis, S., 
Davis & I 


& Co. 


Timmins, L 
Davis Hlectrical Oo, 


Dawson, E., & 


Ld. .. 
Co, 


Dearborn Chemical 0... 


Dermatine Oo., Li 


Croft Granite, Brick & 


Crompton Co., Ltd. 
Orypto Blectrical Co. 


“Bup. 85 
Sup. 6 
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Film Cooling Towers, Lita. Sup. 24 Mirrlees Watson Co., Li 9 Turner p. 
Foster Engineering Uo., Litd. Mores 000, Turners & Manville, Ltd, .. 
uller Accumulator Co, laste osses kee 
Fyfe, W Moy, Hrnest F., Ld, +. 1 | Unbreakable Pulley and Mill 
Gearin 
Nalder Bros, & Thompson, Ld. Oa Oar Co., Lid... 
Gardner, L., & Sons, Ltd... National Boiler & Gen. Ins, Co., 
General Cable Mtg Oo, Ltd... National Gas Engine Co., Ltd. ..Snp. 1 
eneral Cable Mfg. ‘atio’ Ltd, np, 
& Oo., New Eccles Rubber Victoria & Motor Oo... 1 
Gilkes, Gilbert, Ltd, 4 Ltd. Vulcan Electric & Mechanical 
Glover, W. T., & Oo., Ltd... Notable Electric (o., Lid. “Bup. 29 
Oriental Tube Co., Ltd... Sop.29 | Wadsworth, W., & Sons, Ltd... 1 
Ormond Engineering Co, sop. 24 | Walsall Kieotrical Oo., Lad. .. 
Hall, J. & Sons Walters, Austin,&Son.. .. 
Hall, J. P., & Ltd, .. Parmiter, Hope & Sugden Ward & Goldstone Bup.3 &9 
Hann & Ingle 20 | Pass, Capper, & Son, +» +22 | Webster, A. 
Hardy & Posmore Peebles (Bruce) & Co., Li ee Weir, G. & J. . we 
Harold, Harley & “bo. Wells, & Oo, 
Harris, A. 22 Sup.17 | Wells Electrical Co. 
Harris, J. F. & G., Ltd... Sup. 24 Phoenix Fire Office Western Electric Soke Lita. 1k = 
Hart Accumulator Co. nat ..oup.2 | Pinchin, Johnson & Oo., Ltd. ‘Sup. 25 | Westinghouse Brake Co ny fa, 
Hartnell, Wilson, & Co., Ltd. Sup. 80 Pomona Rubber Co. __. Westinghouse Ocoper Hewitt “ 
Haslam & Stretton, Ltd. up-7 | Pope’s Electric Lam Co.,Ltd. Sup.9 |- +» Litd. sm 
J.H.,&Oo... .. It Bleotriost Engineers’ Weshininster ‘Tool 
Hen: 
Henley”: "8, Ww. Tel. Works, Accumulator Ltd, 3 Electrical instrument 
Li Pritchett an poe 
Herbert Frood Co., Ltd. Power Storage Co.,Ltd. .. 17 White  Blecirical Instrument 
Higgin, Ltd. tor, J. 
Bros. ee Pulsometer Engineering ‘o., Ltd. 2 Whittaker & 
Hindley, E. 8., & Sons oe 2 Wholesale Electrica! 
Hoffman Mfg. Co., Litd, oo q Quead, Ltd. od oe oo 14 “Wiggin, H., & Oo., Litd... p rH 
Hogan & Wardrop oe Wi the jup. 
Holder-Harriden, Ltd, .. Radio Electric Lamp Co. Willoox, W. H., we 
Holmes, J. H. & Co. . Sup. 3 Rands Plant Electrical Engi- wou 8., & Co., Ltd. “ned ' 
Hooper’s Telegra: and India. neering Co. - Sup. 28 rthington Co., Ltd. .. 
Rubber Works, 21 Raworth, J.H. .. 21 Wright, A. J., 
Howard Asphalt Reavellé Lid. .. Wright & Wood, Lid. .. .. 
Howden. J. ees Roturbo Mfg. Co, ».Bup.8 
Husband, F., Ltd.  ‘Sup.24 | Reliance Engra “%" Lamp Mig. Co, 
Igranic Miectric Uo,, Ltd, 86 | Rentell,8.,&0o,, Ltd... .. Ltd, 


BELLING 


We can quote you for and are regularly supplying :— 


Electric Heaters for Shell Drying Ovens. 
Gas and Fire-proof Heaters for Loading Rooms. 


Immersion Heaters for Wax Melting. 


Air Warmers for Fabric Drying Rooms. 
Low Temperature Radiators for Work Rooms. 
Electric Fires (Radiant type) for Offices, &c. 


Electrically-heated Water Tanks to deal with any quantities. H 
Thermostatically controlled apparatus to keep either water or air : 


Electric Toasters, Water Boilers and Grillers for Mess Rooms. 


at any desired temperature. 


We have had large experience in adapting electricity to 
many novel manufacturing processes, and are prepared to 
submit quotations and drawings to meet any given conditions. 


BELLING &=CO., Electric Heating Specialists, Dery Rd., EDMONTON, LONDON, N. 


MANUFACTURERS OF 


RODS, 
TUBES, 


BRITISH EBONITE 
EBONIT E 


SHEETS, 


MOULDINGS, 


CO., 


TELEPHONE : 


Works and Offices:— 


HANWELL, LONDON, 


1689 EALING. 
TELEGRAMS: “ EBONITICAL, HAN, LONDON. 
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THE ELECTRICAL REVIEW. 
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CLASSIFIED INDEX OF ADVERTISEMENTS. 


The Names of Advertisers whose Announcements are ordered for a series are entered under any one Heading in this Index Free of 


Charge, but if repeated under existing Headings Gdi. per Week is charged for each additional entry. 


Accessories. 
British Thomson-Houston Co., Ltd. 
Davis Blectrica!l 
n Swan Electric Co., Ltd. 
, Sadelmann & Co., Ltd, 
8. Electrical Co. 
A. P., & Sons, 


Simplex Conduits, Li 


Air 
Dickson, Norman, Pringle & Co. © 
Reavell & Co., Lid. 

Air Filters. 
Film Cooling Towers, Ltd. 


Aiternators. 
British Thomson-Heuston Co,, Ltd, 


(Bruce) & Co., Ltd. 


Arc Lamp Coupling, Winehes, &c. 
Engineering & Arc Lamps, Ltd. 
Londen Hileetric Firm, 
Auctioneers and Valuers 
(Mechanical). 
Kirk (Wheatley), Price & Co, 
Autematic Seale and 
Indieator. 
Avery, W. & T., Ltd. 


Ball 
Hoffmann Mfg. Co., Ltd, 


Batteries (Primary). 
Oo., Lita 


Batteries (Storage). 
Obloride Bleetrieal Storage Co., Ltd, 
D.P. Battery Co., Ltd. : 


Premier Aeeumulator Co., Ltd. 
& and Electrieal Power 


Ltd, 


Bells. 
General Co., Ltd. 


Wright, A. J., Ltd, 


Dermatine Co., Ltd. 
Hendry, J. 
Bitumen. 
Mexican Petroleum Products 


Books. 
Davis, S., & Co. 
L'Blectro Jo 


urnal, 
Rentell & Co., Lid, 


Boosters. 
Chloride Electrical Storage Co., Ltd. 


Brake and Clutch Linings. 
Herbert Frood Co., Ltd. 
Carbon Brush Holders. 
Westminster Engineering Co., Ltd. 
Cabinet Work, &c. 


Brown & Co. 
Dodimead, J., & Son. 


Cables. 
See Wire (Covered), 
Cable Connectors. 
Haslam & Stretton, Ltd. 
Carbons 


British Thomson-Houston Co., Ltd 
Electrical Engineering & Equipment 


Electrical Bu pplies Oo. 

General Electric Co., Ltd, 

MeGeoch, W., & Co., Lid. 

Veritys Ltd 

Wella Electrical Co, 
Carbon Brushes. 

Le Carbone 


Casing and Capping. 
Haslam & Stretton, Ltd. 
Harris, J. F.,&G 
Veritys Ltd. 


Chain Drives. 
Westinghouse Brake Co., Ltd 


Chatterton Compound. 
Pomona Rubber Co. 


Circuit Breakers (Automatic). 
Bertram Thomas. ‘ 
British Thomson-Houstoa Oo., Litd 
Kdisom Swan Electric Oo., Lid. 
Verttys Led, 


Commatating Grinders. 
Commutator Grinder Co., 


Condensing Apparatas. 
Mirrlees Watson Oo., Ltd 


General Hlectric 
Asphalt 


simplex Conduits, Ltd. 
Steel Tubes & Conduits Co. 


Controller Fingers. 
Cleveland Metal Co. 


_Controfers. 
Bertram Thomas, 
& Ordnance Aceessories Oo., 
Electro-Mechanical Brake Co. 


Converters (Motor). 
Peebles (Bruce) & Oo,, Ltd, 


Cooling Towers. 
Worthington Pump Ltd. 


Bolton, T., & Sons, Lid. 
Dore & Co. 


Cranes. 
Herbert Morris, Ltd. 


Dynamos. 
British Thomson-Houston Co., Ltd. 
Canning & Co. 
Crompton & Oo., Ltd 
Blectrio Constraction Co,, Ltd 


Eleetromotors, Ltd, 
General Hlectric Co., Ltd, 


Peebles (Brvce) & Ltd, 
Rees Roturbo Mfg. Co., Ltd. 
Siemens Bros, Dynamo Works, Ltd. 
Veritys Ltd. 
Ltd, 

toria Dynamo & Motor Oo. 


Dynamo Brushes. 


British Thomson-Houston Co., Ltd. 
Veritys Ltd. 


Repairs. 
Bertram Th 
Walters, Austin, & Son, 


Earthing Clips. 
Hann & Ingle, 


Ebonite. 
Ameriean Hard Rubber Co, 
British Ebonite Co., Ltd. . 


Carson, Evans Co. 
Climax = Ebonite Co., Ltd, 
New Eccles Rubber Works, Ltd. 


Electric Portable Tools. 
Consolidated Pneumatic Tool Co., 


Ltd. 
Westmingter Tool & Electric Co, 


Eleetrical Accessories. 
MoGeoch, W., & Co., Ltd, 


Electric Heating. 
Husband, F,, Ltd. 


Meters. 
Bastian Meter Co., Ltd. 


Bertram Thomas. 
British agg Co., Ltd, 
Electrical Apparatus Co., Ltd, 
General Electric Co., Ltd. 


Engineers and Contractors 
(Electrica)). 
Butish Thomson-Houston Co., Ltd. 
Clarke, & Co., 
Dick, Kerr & Co., 
Electromotors, Ltd 
Indle-Bubber, G.-P., & Telegraph 


Engines (Steam). 
Allen, W. H.. 8c 


Browett 

Howden, J & 
Reavell & Ltd, 

Wi & Co., 


Drysdale & Co, 


Pact 
North-Eastern 
Nottingham. 


Fans, 
Davidson & Co., Ltd. 
General Hlectric Co., Ltd. 
James Keith & Blackman Co., Ltd. 
Leach, 8. G., & Co., Ltd. 
Marelli, & Oo. 


Feed 
Hall, J, P., & Sons, Led, 


Feedwater Treatment. 
Dearborn Chemieal Co, 


Fittings (Electric Light). 
British Thomson-Houston Co., Ltd. 
Cable Accessories Co., Lid. 
Dorman & Smith, 5 
Drake & Gorham, Ltd, 

Dugdell’s Patents. 
Engineering & Arc Lamps, 


bimplex Conduits, Lid. 
Stone, Ju & Lv, 
Tucker, J. H., & Oo., Ltd. 
Veritys, Ltd, 


Fittings (Fancy). 
Edison & Swan U.N.L, Co., Ltd, 


Forgings. 
Jenkins, R, 


Boxes. 
Moy, F., Li 
& Sugden. 
Sanders, W., & Co. 
Turners & Manville, Ltd, 


& Co. 
eGeoeh, W., & Co., Ltd, 
Mey, F., Lid, 


Galvanisers. 
Cowper-Coles Galvanising Co, 


Generators. 
British Thomson-Houston Co., Ltd. 
Giass. 
General Blectric Co,, Ltd, 
Veritys, Ltd, 


Acheson, B. G., Ltd, 


Heating & Cooking Apparatus. 
Arora Co., The 
Bastian Hiectric Co., Ltd. 
Belling & Co, 


Bertram Thomas 

Birmingham Electrical Accessories 
Manufacturing Go. 

British Blectric Traustormer Co., Ld. 

Brit. Houston Co., Ltd. 


& a Mie, Co Accessories Co,, Ltd, 
Ferranti, Ltd, 

Blectric Co., Ltd, 
Jackson Electric Stove Oo., Ltd. 


Quead, 
‘Townshend’s Art Metal Oo., Ltd, 
India-Rubber. 


India-Rubber, @.P., and Telegraph 
Works Co., Ltd, 


Instrumeats (Measuring). 
British Thomson-Houston Ce., Ltd, 
Cambridge Scientific Instrument 


Oo., Ltd. 
Edison Swan Electric Oo,, Ltd, 
Elliott 


Lida 


Insaiating Material. 
British Thomson-Houston Co., Ltd. 
Oaatie:d Ruwper Ce. 
Led. 


Litholite 

Mieanite and insulators Led. 
Reburine Oc 

Siemens Bees. & Co., Ltd, 
Swiss Insulating Werks, Ltd, 


fron and Steel. 
Simplex Conduits, Ltd, 


Ladders, 
Heathman, J, H., & Co, 


Lamp Holders, 
Edison & Swan U.H.L, Oo,, Ltd, 
Western Bleciric Co., Lid, 


Lamps (Are). 


I 
General Hlectrio i Oo, Lad 
Aro Lamps, Ltd, 


Lamps (Carbon and M.F.). 
Hlectric Lamp Repairing Oo., 


Brimsdown Lamp Works, 
British Thomson-Houston Ge., 
British Westinghouse and MG Co., 


& Gorham, 
I 


Pepe’s Hleetrie 
Radio Electric Co., Ltd. 


Rugby Lamp Oo., Ltd. 
Siemens Bros, Works, Ltd, 
Stone, J., & Ce,, Ltd, 

Veritys Ltd 


Lamp Mig. Co,, Lita. 


Lead Smelters. 
Pass & Son, Lid, 


Lifts, Controllers and 
Accessories. 
fmith, Major & Stevens, Ltd. 
Wadsworth, Wm., & Sons, Ltd. 


Lubricants. 


Pomena Rubber Co., Ltd, 
Willcox, W. H., & Co,, Ltd, 


‘Jaroslaw, D. 

Mica Manufacturing Co, 
Micanite and Insulators Co,, Ld, 
Taylor & Co. 
Wi & Sons, 


Motors; 
British Thomson-Houston Ce., Ltd, 
Brook, E., Ltd. 
Brown, Boveri & Co., Ltd, 


Cryp 
Blec. & Ordnance Accessories Co., Led, 
Electromotors, Ltd, 
General Hleoctric Co., Ltd, 
Hall, J. P., & Co., Ltd, 
8 Bros, 
lure & 
ther & Platt, Lid, 
vor & Coulson, Ltd. 
bles (Bruee) Ce,, Led. 
Rhodes Ltd. 
Sandycroft, 
Simplex Conduits, Ltd. 
Sun Electrical 


Oo., Lied. 
Veritys Ltd. 
Vickers, Ltd, 
Vistoria 0 & Motor Oe. 
Wright & Wedd, Lid, 


Moter Starters & Centrollers. 
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Ryman, F., & Oe. (Pumping). 
Turners & Manville, Ltd, 
Diamond Fibre Co 
; oni 
Copper. Mosses & Mitchell, ; 
Linolite Co., The, 
Har 
Hall, J. P., & Oo., Ltd, 
Hartnell, Wilson & Oo., Ltd, 
Imes, J. H., & Co. itd 
Fuses. 
Mica. 
Churton, T. Harding, & Oo., Ltd, 
Crompton & Co., Ltd, ‘ 
ae ; Johnson & Phillips, Ltd. j 
Moy, B.F., Ltd Hi 
Ay Peebles (Bruce) & Co, Ltd 
Gardner, L., & Sons, Ltd, ignoles 
Na Gas Co., vin, y a Thomeon-Houston Oe. 
Moy, F., Ltd. Electrical Apparatus Co,, Lid. 
ler Bros, & Kilison, George. 
Engines (Oi). Record Electrical: Igrante Co., Lad. 
& Ca, Walsall Electrical Oo., Led. ey, F., Lad, Tl 
Bickerton & Day Weston Electrical Instwament Go, Regulater Gs, : 
Westinghouse Brake Co., Led. White Electrical Instrument Uo, | Ltd, 
(Goatinwed en page xxvill.) 
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33 WRITE FOR PARTICULARS OF FOURTEEN GRADES oF i 

: HENRY WIGGIN & Co., Ltd., George st., BIRMINGHAM. ia LIONEL ROBINSON, 3, Staple Inn, LONDON, W.C. 


FITTINGS. 


VERULAM and BRISTOL Patterns 


for replacing Arc Lamps in series. 


Write for Lists to— 


ENGINEERING & ARC LAMPS, 


LTD., 


Sphere Works, 
ALBANS, HERTS. 


Telegrams: Voltarcon. 


Telephone 258. 


See IIlustrated Advertisement December 15th. 


ELECTRIC 


CONDENSERS 


FOR ALL PURPOSES. 


CONDENSERS for HIGH TENSION and WIRELESS Work. 
High-Class Condensers for Telegraph & Telephone Lines. 
MANSBRIDGE AND ROLLED FOIL TYPES. 


STANDARD CONDENSERS. 


Sole Makers of Dearlove’s PATENT Artificial Line, having 
conductor of negligible temperature co-efficient. - ~ 


THE TELEGRAPH CONDENSER CO., L”°- 


Vauxhall Street, Kennington Oval, London, S.E. 


THE WESTMINSTER TOOL & ELECTRIC CO. 
Specialists in Electric Portable Tools. 


‘THE WESTOOL 
ELECTRIC DRILL. 


Designed for 
use with High- 
~ Speed Steels in 
Iron and Steel 
Works, Ship- 
yards, Aero- 
plane & Motor 
Car Works. 


Telegraphic Address: 
Westolelco. Cannon, London.” 


SUFFOLK HOUSE, LAURENCE POUNTNEY HILL, 
CANNON STREET, LONDON, E.C.° 
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CLASSIFIED INDEX OF ADVERTISEMENTS .—(Continued from page xvi.) 


Name Plates. 
Manufacturing Co., Ltd. 


Reliance Fngraving Co., Ltd. - 


Oil. 
Dick, W. B., & Co., Ltd.‘ 


Oil Cans and Filters. 
Wells, A. C., & Co, 


Packing Cases. 
Thames Paper Co, 


Patent Agents. 
Raworth, J. E. 


Pillars. 
Hardy & Padmore, Ltd. 


Porcelain, China, &c. 
‘China Furniture Elec. Fittings Mfrs.’ 
Association. 
Macintyre, J., & Co., Ltd, 


Pulleys. 
—— Pulley & Mill Gearing 
. 
Pumps. 
dale & Co. 
eering Co., Ltd, 


meter E: 
Weir, G. & J., Ltd, 


Bertram Thom 
British Co., Ltd, 
Igranic Electric Co., Ltd. 
ag & Co, 
4 E. F., Ltd. 
ters, Austin, & Son. 


Scrap Metal Buyers. 
Webster, A. 


Screws and Terminals, 
Davis & ay Ltd, 
Moy, E. F., Ltd. 

Ormond Co. 
Ross Courtn 

Showell Sons, ‘Lid. 
Veritys 


Soldering Material. 


Auto-Controller Co, ~ 


Stampings. 
Harold, Harley & Co. 
Harris, A. av & Co. 
Jenkins 
Sankey, Sons, Ltd. 
Turner Bros. 


Steam ‘Pipes. 


Dore & Co. 


Stokers. 


Bennis, E., & Co., Ltd. 
Proctor, J., Ltd. 


Superheaters. 
Superheater Units, Ltd, 


Switch Cells. 
Croft Granite, Brick & Concrete Co, 


Switchboards. 


British Thomson-Houston Co., Ltd. 
Ferguson, Pailin & Co. 
General Electric Co., Ltd. 
Holmes, J. H., & 
Moy, Con Ltd. 
he E. F., L 


td. 
Walsall Electrical Co., Ltd, 


Switches. 


Berry. Skinner & Co, 
Bertram Thomas. 
Bill, 8., & Co., Ltd. 


Cantie Switch Co., Li 

Dorman & Smith, Ltd. 

Edison & Swan U.E.L. Co., Ltd. 
Electric & General Works, Ltd, 
Enterprise Mfg. Co. 

General Electric Co., Ltd. 
A. P., & 80 
McGeoch, W., & Co., Ltd, 


Moy, E. Ltd. 
Verltys Ltd. 


British ‘Thomson-Houston Co., Ltd. . 


Tank and Girder Work. 
Braby, Fred., & Co, 


Telegraph Condensers. 
The Telegraph Condenser Co., Ltd. 


Telegraph Poles. 
Armstrong, Addison & Co, 


Telephones. 


British L. M. Ericsson Mfg. Co., Ltd, 


General Co., Ltd. 
Gent & C 

Graham, Aitred, & Co. 
Veritys 

Western 1 Tleotrio Co., Lad. 


Tools, &e. 
Taylor & Challen, Ltd, 


: Tramway Supplies. 


British Thomson-Houston Co., 
General Electric Co., Ltd 
McGeoch, W., & Co., Ltd. 

United Bloc Bleotrie Car Oo,, Ltd, 


Transformers, 
— Electric Transformer Co, 
British -Houston Co., Ltd. 


Crypto Elec 
Foster Engineering Co., Ltd. 


Turbines, 
British Thomson-Houston Co., Ltd. 
(Steam). 
s & Co, 


Escher W: 
Fraser & Chalmers, Ltd. (Steam), 


Gilkes, Gilbert, & Co. (Water). 


Vacuum Cleaners. 


Electric Suction Cleaner Co, 
Simplex Conduits, Ltd. 


Varnishes, &c. 
Jenson & Nicholson. 
Johnson & Co., Ltd, 
Sterling Varnish Co, 


Ventilation. 
General Electric Co., Ltd, 
Veritys Ltd, 


Vulcanite, 
Carson, Evans & Co, 


Water Recorders, 
“Lea” Recorder Co., Ltd, 


Welding. 


Thermit, Ltd. 


Wire (Covered). 
British Insulated and Helsby Cables, 


British Thomson-Houston Co., Ltd. 
Concordia Electric Wire Co., Lita, 

Connolly Bros.,; Ltd. 

Geipel, Wm., & Co. 

Gene: Cable Manufacturing Co.,, 


Ltd. 
General Electric Co., Ltd, 
Glover, W. T., & Co., Ltd. 
s, W. T., Telegraph Works 
0., 
Higgin, Ltd. 
Hooper’s Telegraph & India-Rubber 
Works, Ltd. 
Johnson & Phillips, Ltd. 
Liverpool Electric Cable Co., Ltd. 
London Electric Wire Co., Ltd. 
McGeoch, W., & Co., Ltd 
Saxonia Electrical Wire Co., Ltd. 
St. Helens Cable & Rubber Gee Ltd, 
Veritys Ltd. 
Ward & Goldstone. 
Western Electric Go.. Ltd. 
Wholesale Electrical Co., Ltd, 


Wire (Uncovered). 
Clifford, & Ltd, 
Davis & Timmins 
Smith, F., & Co., ea 


MISCELLANEOUS ANNOUNCEMENTS, 
Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 11, &c. 


MILITARY TELEPHONES. 


Can be 
obtained 
from 
Stock. 


BRITISH @ 


MADE. 


Prices on 
application to 


MAGNETO 
| and 
BUZZER 
PATTERNS. 


Complete, 
ready for 
‘Immediate 
Service. 


BRITISH ERICSSON Mfg. Co., 


5, CHANCERY LANE, W.C. 


wi 
| 
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J | 


THE STEAM TURBINE. 


2 
oor 


‘DICk’S L G. TURBINE. OIL 


ENSURES MAXIMUM EFFICIENCY. 
INSTANT SEPARATION FROM WATER. 
NO SLUDGE. 


Used by H.M. Admiralty and Leading Turbine Builders. 


KS" From a Leading Firm of Turbine Builders :— 


“Only one barrel used in 
2: years to make up loss.” 


W. B. DICK & CO., = 90, Fenchurch Street, LONDON. 


Telegrams : “* Dicotto,” London. Telephone : Avenue 7854. 


NANTERRE 
CARBONS 


Open. 


Enclosed. 


TELEP. : CITY 4117, TELEGS. : ELCHARBELO CENT. LONDON. : . Ci ne m a 
: 


ComPAGNIE FRANCAISE 
, 
DE CHARBONS POUR L'ELECTRICITE. 


ALL TYPES OF FLAME. 


AGENTS; 
WELLS ELECTRICAL CO., 73, CHEAPSIDE, LONDON, E.C. 


W. M. WILSON & CO., 19, WATERLOO ST., GLASGOW. 


= 
i = — ; 3 
; 
| 
ay 


THE ELECTRICAL REVIEW. [December 29, 1946, 


STANDARD WING NUTS. 


. All these Goods are shown Full Size and kept in Stock. 


» LONDON, N. 


Telegraphic Address: ‘‘ CONDUCTIVITY, LONDON.” 


and base of nut faced. 


Made of Brass, bright finished, 


Screw Manufacturers and Metal Merchants. 
KING’S CROSS & WOOD GREEN 


YORK ROAD, 


Telephone: 580 NORTH (2 lines). 


| TAPPED WHITWORTH STANDARD. TAPPED B.A. STANDARD. 


| 
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THE ELECTRICAL REVIEW. 


BEFORE SELECT! NG SITES 


VISIT. THE GREAT 
MIDLAND 
CENTRE 
RATES NOW REDUCED 
BY 5d. IN THE POUND. 
DAILY SERVICE OF STEAMERS TO 
HULL via RIVER TRENT. 


Apply INDUSTRIAL DEVELOPMENT ‘OFFICER, GUILDHALL, NOTTINGHAM. 


No. 650. 
THE ‘LATEST THING IN ‘ELECTRIC FIRES. 
INTENSE RADIANT HEAT. — 


2 “ABSOLUTE RELIABILITY GUARANTEED. 
Lists and Samples on een. 


CREDENDA CONDUITS CO. Lid., Aston, BIRMINGHAM 


No, 500.) 


ae Prices from 27s. 6d. upwards. 


London Agents: BAXTER & CAUNTER, Ltd. 219, Tottenham Court Road. 


Registered ELAN”. Trade Mark. 


WATERTIGHT 


& to 250 Amps. 500-vo!t Circuits. 


For Portable and Permane,. Installations, Field 
Piants, Motors, Mines, Shipyards & 3-phase Work, 
~ Special Plugs for Ship Wiring and Docks, 


As used by H.M. War Office, L,C.C., Electric Supply Companies. 4c. 


SIMMONDS BROS., Ltd. 


4, 6 and 8, NEWTON STREET, HIGH HOLBORN, W.c. 
“Phones: 2600 Gerrard. 12061 Centeal. Telegraroa: Condon.” 


_ Angie Plug and Socket. 


: 
: 
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q 
50-amp. Cable Coupling. 
on 


IMPORTANT 


for Users of Leclanche Cells. 


spite of the increased cost 
of materials, the sizes of the 
Porous Pot and Zinc in the 
SILVERTOWN Leclanché 
Cell have not ‘been reduced ;. 
every pot is filled to the top,” 
and every zinc is amalgamated. | 


To-day, the efficiency of the 
SILVERTOWN Leelatiche 
Cell is in every way as high as 
when originally introduced by us 
into this country nearly 50 years 
To. ensure the maintenance of 
this standard a proportion of | 
every batch of SILVERTOWN 
Leclanche Cells must pass a 
severe test before the bulk is . 
released for service. 


The first cost of the 
SILVERTOWN Leclanche 
Cell is naturally high, but the 
longer “life” and higher 
efficiency are an adequate 

counterbalance. 


Used: by all Government 
Departments and most Colonial 
Administrations. 


We make nearly all types of 
Primary Batteries and invite 
enquiries. 
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